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lhe Outlook 


’ The R.A.F. Regiment 


HE Government and the Chiefs of Staffs have been 
seriously considering the problem of the defence 
of airfields, not before it was time, and Mr. Attlee 

announced on January 8th the steps which it has been 
decided to take. 

Briefly, the defence of airfields falls into two cate- 
gories. On the one hand, there is the case of such 
operations as those in Libya and Malaya, where armies 
have occupied a whole district including the airfields, 
and where it would have been insanity to attempt to 
hold those particular patches of ground when the whole 
area had fallen into the hands of the enemy. The 

other case may be exemplified by the invasions of Nor- 

Way and Crete, where the invader’s capture of the air- 

fields was an important, perhaps the main, reason for 

his success in overrunning the rest of the country. 
Great Britain is an island, and the steps now decided 
upon for the defence of its airfields have more relation 
to the case of Crete than to that of Libya. The Battle 
of Britain proved to the enemy as well as to ourselves 
that if we can hold our fighter stations and continue 
to work from them, the enemy has not much chance by 
/day of making a landing, at least a landing which 
threatens to subdue our island. Biggin Hill, Duxford 
and the rest of them must not share the fate of Maleme. 

If German air-borne troops attempt to land on any of 

our airfields (probably by night and not necessarily on 

one used by fighters) they will be met by local defence, 
provided by the R.A.F. Regiment now to be formed. 

It will have artillery weapons and armoured fighting 

Vehicles, which should be able to account for the stoutest 
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invaders from the air. So long as the fighting 
very near the station itself the defenders will be 
the orders of the Station Commander. 

But the station may be threatened, or even lost, by 
the results of a battle some distance off, and then the 
local military commander would be in charge of every- 
thing, and the R.A.F. Station Commander would come 
under the orders of the Army man, who would, ‘t seems, 
have power to withdraw the contingents of the R.A.F. 
Regiment from the station and use them in the more 
or less distant battle, leaving the landing ground open 
for a second wave of parachutists or Ju 52s. That 
appears to us the weak point of the scheme, and the 
position of an R.A.F. Station Commander, first under 
Air Force orders and then under Army orders, is likely 
to be difficult. But as the Chiefs of Staff of all three 
Services have approved it, no simpler expedient has 
evidently occurred to’ the best Service brains in the 
country. 
raft Factories 


German Aire 


HERE are now signs in various theatres of the 

war that the Luftwaffe is feeling the strain imposed 

on it by the multiplicity of the tasks which it is 
required to undertake and also by the heavy losses in- 
flicted on it in Russia and (to a smaller extent) in Libya, 
while the daylight offensive of the R.A F. ties down a 
large proportion of its fighters in Northern France. Re 
serves of machines in the depots must be getting low, 
and that would mean that the output of the factories 
has become more important than ever. Additional evi- 
dence of this strain may be discerned in the paucity of 
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new types which the Germans have produced since the 
start of the war. Numerous and well-dispersed as their 
aircraft factories are, it has not seemed good to the rulers 
of Germany to interfere much with the flow of production 
in order to convert many factories to the production of 
new types. 

This would seem to be the time when a concerted on- 
slaught on the aircraft factories of Germany would pay 
good dividends. It is surprising how seldom the R.A.F. 
Bomber Command strikes hard at any of those factories. 
Just recently bad weather has restricted its activities, 
but there have been more favourable periods. The 
Blohm and Voss works at Hamburg have, it is true, 
often figured in Air Ministry communiqués, and we 
have heard little of such machines doing work in the air. 
The Focke-Wulf works at Bremen must. also have 
suffered, and that may have contributed to the increased 
safety of our convoys in the Atlantic. But the main 
Dornier works at Friedrichshafen, Messerschmitt’s at 
Augsburg, Heinkel’s near Rostock, and Junkers’ at 
Dessau have, so far as our memory serves, enjoyed im 
munity from the attentions of our bombers. 

It is known that Bomber Command works in clos 
collaboration with the Ministry of Economic Warfare, 
which lays down the comparative importance of various 
targets, but it is certainly surprising that the experts of 
that Ministry have not urged a campaign on German air- 
craft production. The Fiat works at Turin and Caproni 
works at Milan have not been beyond the range of our 
Whitleys and Wellingtons, and we cannot help wonder 
ing why so many of the more dangerous German ait 
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craft types have been produced for so long without inter- 
ruption. Our new four-engined bombers with the new 
powerful bombs ought to be able to do damage to them 
which would “seriously hamper Germany’s effort in the 
air. 


American Aircraft Production 


“\NVEN a mind accustomed to the astronomical figures 
with which the war has saddled us boggles at 
President Roosevelt’s production order to the 

American aircraft industry. 60,000 aircraft this year, 
including 45,000 operational types, and 125,000 in 1943, 
with 100,c00 as the figure for bombers, dive-bombers 
and fighters. 

It will be remembered that the first American 
‘target figure’’ was 36,000 aircraft per annum, in 
creased about 18 months ago to 50,000. In 1941 the 
American industry produced just under 20,000 aircraft, 
so that it is faced with the task of trebling its output 
this year. Since the new rate can only be attained 
gradually, this will mean that towards the latter part 
of 1942 the rate of output will have to be considerably 
greater than 5,000 per month. 

That the task will strain American resources to the 
utmost is obvious, particularly in the matter of machine 
tools and raw materials, but it should not be held to be 
impossible. The strikes which have delayed production 
in the past will vanish, and every American now knows 
that he is working very directly for his own country. 
The importance of this fact should not be overlooked. 
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FIGHTER COMMANDERS : Air Marshal Sir Sholto Douglas, A.O. C.-in-C. Fighter Command, with his senior officers. (Left to 
right) Air Comdre. W. Elliot, D.F.C.; Air Comdre. A. D. Cunningham, C.B.,C.B.E.; Air Marshal Sir Sholto Douglas, K.C.B., 


M.C., D.F.C, ; and Air Vice-Marshal H. R. Nicholl, C.B., C.B.E. 
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Something Brewing in the Mediterranean 
Sea-air Raid on Norway : Japanese Air Raids 


DOLF HITLER (whose real 
A name, though much more suit- 
able in sound to the nature of 

its owner, is much too difficult for the 
ordinary scribe to spell) cannot have 
spent a very happy Christmas. The 
Russians saw to that. Then, as a New 
Year’s present, came President Roose- 
velt’s speech, wherein he promised the 


_ production in this year of 60,000 air 


craft, of which 45,000 will be ‘‘com 
bat’’ machines, besides very much 
more fighting equipment. The Presi 
dent was not content with that, he 
anticipated next New Year by promis- 
ing to turn out 125,000 aircraft in 
1943, of whjch 100,000 should be 
combat machines. Coming at a time 
when the Luftwaffe is already feeling 
that its resources are unequal to the 
demands made on them, this Ameri 
can statement cannot have raised the 
spirits of the party at Berchtesgaden, 
or wherever the Fiihrer spent the 
festive season 

Something is certainly brewing in 
the Mediterranean. The Germans ar: 
Massing aircraft in Greece, Crete and 
Sicily. One of their objects is to send 
relief to General Rommel in Libya 
Troops and transport aircraft were 
congregated at Castel Vetrano, in 
Sicily, but they did not escape the 
eagle eyes of the R.A.F. Some got 
across, but one Sunday lately a for 
mation of Blenheims made a devastat- 


ing lightning attack (so the Air 





H.M.S. Royal Sovereign and Eagle being attacked from the air in the Mediterranean. No hits were scored on this occasion. 


‘their boast that they 
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Malta Hitting and Hit : Another 




































Ministry describes it) on the airfield, Now the Axis has a much more solid 
and did a lot of damage. A few hours military reason for wanting to subduc 
later*™Wellingtons from Malta arrived _ it It has been raiding Naples and 
and continued the 
work. No fewer than 
44 Axis machines wert 
destroyed, while the 
troops waiting to em 
plane were shot up, 
part of the runway was 
blown into the air, and 
the whole place was left 
in a state of confusion 
Malta is no longer a 
mere victim of air raids 
from Sicily. She is a 
centre of aggression 
Naturally the Ger 
mans have _ increased 
their efforts to knock 
out this gallant little 
fortress. In the early 
days of the war the 
Italians attacked the 
island, mainly with the 
idea of making .good 


could capture it in a 
fortnight, or some such 
ridiculously short time 


AIR-MINDED : With 
the enormous areas 
under his command, 
General Sir Archibald 
Wavell finds flying a 
necessity. 
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Sicily, and interfering with the supply 
ships on their way to Tripoli. But the 
Axis raiders rarely get home without 
having lost some aircraft to the very 
efficient A.A. guns of the island and 
to the gallant pilots of the Hurricane 
squadrons. The islanders have suf- 
fered much, but they are standing up 
to the ordeal with the same bravery 
which has been shown by virile races 
wherever ‘“‘frightfulness’’ has been 
attempted. Still, one wonders how 
the people of Naples and Genoa toler- 
ate the noises which sometimes break 
out in their cities. The R.A.F. assur 
edly does not attempt frightfulness, 
nor does the Royal Navy, but they 
can both be very noisy, and their 
attentions usually leave some factory 
workmen without a job next day. 


The Need for Oil 

THER speculations have been 

made as to the reason for the 
massing of the Lufiwaffe on the 
shores of the Mediterranean. One 
was that the Germans hoped to 
dominate the Black Sea and the 
Crimea. In that case the Russians 
would seem to have got in their shot 
first Another theory is that the 
enemy intends to invade Turkey and 
so outflank the Caucasus range, in the 
hope of forcing his way through to 
Iraq and Iran. Both these theories 
imply an urgent need for oil, and a 
determination to risk much (perhaps 
all) in an attempt to tap new sources 
of that precious fluid. Doubtless the 
German stores of it will be carefully 
husbanded during the winter, and the 
distilleries will work as hard as 


Bomber Command will allow them to 
do ; but the thought that a real short- 
age is in sight, a shortage which causes 


CO-OPERATION: An 
R.A.F. pilot and Capt. 
Andrushkin,’ of the 
Soviet Air Force, on a 
snow-covered airfield. 





grave concern to the 
German High Com- 
mand, is a consoling 
thought. 


Another Raid 
on Norway. 


HERE has been an- 
other combined 
raid by the Navy and 
Air Force, this time on 
Helle Fjord, in Nor- 
way, which, it was de- 
clared, disorganised 
the sea traffic of the 
enemy in that area. It 
is to be hoped that 
that helped the Rus- 
sians ; but, in addition, 
these raids may well 
be disturbing the minds 
of the German High 
Command, not so much 
by the actual damage 
which they do, but by 
the practice which they 
are giving to our staffs and our 
forces in making surprise landings. 
Even the German army cannot be 
strong at every point all the way 
from North Cape to Biarritz, and the 
nation which rules the seas has a 
great choice of landing places when 
the time comes to invade the Con 
tinent. 
While everybody does not fully 
appreciate the value of sea power, the 
progress of the Japanese in the Pacific 




















































is an illustration which he who runs 
may read of what happens when one 
loses command of one ocean We 
have lost two great capital ships, and 
so now the Japanese can _ land 
troops almost at their pleasure on the 
Malay peninsula, constantly threaten- 
ing to turn the flank of our defences 
The loss of sea command meant also 
the loss of air bases, which is 4% 
grievous loss to a defending army. 
The Japanese are clever in the use of 
their air superiority, and certainly do 
not lack initiative Some of their 
long-range flying boats have bombed 
the island of Rabaul, off New Guinea, 
and they did some damage to aircraft 
of the Royal Australian Air Force, 
which were on the ground Their 
bombing was said, however, to be 
very inaccurate. 2 

In that part of the world the Dutch 
are playing a very energetic part, and 
it has been stated that they have 
some 2,000 first-line military aircraft 
distributed among their islands 
General Wavell is to make his head 
quarters in Java, 

The Japanese, however, are using 
their temporary sea supremacy to 
attack islands in the Netherlands East 
Indies. They have landed troops on 
an island off Borneo and also on on 
in the Celebes group 





WHILE YOU WAIT: A portable 
darkroom in use at an advanced land- 
ing ground in the Western Desert. 
The extra biankets thrown over to 
ensure light tightness should keep 
the operator nicely warm. 
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AIR LORRY : A Junkers Ju 52 abandoned by the Germans during their retreat from Kalinin. The enemy have large quantities 
of Ju 52s which are used for haulage in much the same manner as we use lorries. In the low temperatures encountered in Russia 
during the winter the open dorsal gun turret must be unpleasant to man for long. 





ENEMY AiR LOSSES TO JAN. 1|0th. 


er 
Over G.8. Continent Middle East 
4 > 


lan. 4 0 0 5 
7 .§ 0 0 2 

6 0 0 0 

7 1 0 0 

8 0 0 7 

9 0 2 0 

10 1 0 0 

2 2 54 


* 44 on ground 


Totals: North, 5,610; Middle East 
over 6. 











So far the Japanese do not seem to 
be making much use of their bombers 
in the Pacific Islands, except in the 
Philippines. There have been alerts 
in Singapore, but up to the time of 
writing no strong attack. One bomber 
of the type 97 was caught by Buffalo 
fighters in the hands of New Zealand 
fighters over Johore, and was shot 
down. The Empire bombers have 
made spirited ripostes against the air 
fields which have fallen into Japanes: 
hands, and have done considerablk 
damage. 

Our Allies are also taking vigorous 
counter-action in the air, and 
American Army bombers claim to 
have placed a bomb on a Japanes 
battleship off the island of Mindanao 
and to have set it on fire. The ener 
getic Dutch are resisting fiercely, and 
have scored direct hits on two trans 
ports off Borneo, besides a near miss to 
a warship there. In Europe the 
Focke-Wulf 190 fighter has made its 
appearance, though in smal] numbers 
It has a radial engine. Our pilots say 
that it is not very fast at altitude and 
Spitfires can out-manceuvre it. 





BRITISH AIR LOSSES TO JAN. 10th. 


ow Over Continent .—y 
A’crft. B’brs. Fetrs. A’crft 
in 440 {| 0 0 0 
5 0 0 0 0 
6 0 | 0 4 
» @ 0 2 0 8 
(2 pilots safe 
2 2 0 em 
9 0 ! 0 1 
, 0 0 ‘ 0 0 
0 n 0 4 





North, 3,155; Middle East 





Totals 
oe about 876. 
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BEAUFIGHTER IN VAAGSO RAID: “I attacked with cannon and machine-gun- 
fire, and things began to happen to that Heinkel. 1 was following him down to see 
him hit the deck, when tracers began to whip past me, and at the same moment my 
observer came up beside me like a scalded cat. The inter-communication had 
broken down, and he could not warn me that there was a Me 109 on my tail. Anti- 
aircraft fire from one of our cruisers began to pick up the fighter and he went home.’’ 


by Robert Aitchen 
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The Fokker D.23 is an example of tandem engines with pilot between them 








TWIN TAIL BOOMS 


A Brief Review of Their History and Purpose 


Their Modern Application Due 


to Operational Rather Than Aerodynamic Considerations 


EARLY all the earliest aircraft were of 
N the pusher type, beginning with those 

of the Wright brothers in America, 
followed in Europe by the products of the 
brothers Henry and Maurice Farman in France 
and of the Short brothers, Horace, Eustace and 
Oswald, in England. Excellent forward view 
was the advantage which accrued, and open 
tail girders with high drag was the price paid, 
aerodynamically, for that advantage. The 
pushers were slow, which is scarcely surprising, 
and a few early experimenters conceived the 
idea of putting the engine in the nose of a 
central body or fuselage, and carrying the tail 
surfaces on the rear end. The pilot had to be 
content with a less good view from a position 
aft of the wings. In this country the chief 
champion of the tractor type, as it became 
known, was Mr. A. V. Roe, now Sir Alliott 
Verdon-Roe. In France, the Goupy brothers 
did some experimental work with tractor bi 
plane types, and Robert Esnault Pelterie, Louis 
Bleriot and others turned to the tractor mono 
plane for extra efficiency. 

It was not long before the greater efficiency 
of the tractor, with the better performance 
resulting from it, won the day, and after a 
few years the old pusher all but disappeared 
The single-engined tractor type, biplane or 
monoplane, held undisputed sway until the 
need for greater power than could be obtained 
from a single power plant forced the twin- 
engined type on the designer. The simplest 
way of installing two engines seemed to be 


In the Cunliffe-Owen “Flying Wing ’’ the crew 
is housed in a wing-section central nacelle. 
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that of putting them on the lower wing of a biplane, and 
this was the line of development followed by nearly all 
designers. When the twin-engined monoplane came along 
it followed the same basic idea; that, too, was natural, 
since the retractable undercarriages could be housed in 
the engine nacelles. 

For really high performance, however, the placing of 
engines on the wings seemed to some designers a wrong 
approach to the subject of combining high power with low 
drag. They argued that two engines placed in tandem 
should offer less 1esistance, since the frontal area was no 
greater than that of engine (this was in the days 
before ‘‘ wetted area’’ had become a fashionable expres 
sion in aviation circles!). One of the earliest and most 
successful advocates of tandem engines was Dr. Claude 
Dornier, of Friedrichshafen, whos« 
early flying boats of the Wal (whale) 
type had this arrangement 

Still in connection with the 
of drag, two Italian variants of th: 
tandem engine scheme came along, 


a single 


Savinz 


The Meindl Wn 16 (right) is the old- 

time pusher with tail booms instead of 

the open girder, and with a modern 
three-wheeled undercarriage. 


The Fokker G.1 (below) represents the 
class in which the tail is carried on 
two fuselages, while the crew occupies 
acentral nacelle. In this case a rear 
gunner was carried. 


FLIGHT 


An unusual example of a three-engined arrangement : the Blohm and Voss Ha. 138. 






one designed for the Schneider International seaplane con 
test and the other for the world’s seaplane speed record 
rhe latter machine had its two engines coupled together 
and driving contra-rotating airscrews, but in the former 
the pilot sat between the two engines, and the tail was 
carried on two booms from the wing 

In more recent times we have seen a number of aircralt® 
types with two tail booms, but the choice has usually been 
dictated by reasons other than drag-reduction. Some of 
these types are illustrated to show the considerable variety 
possible within the general scheme 

For small civil types of aircraft the only 
carrying the tail on two booms from the wing is that the 
designer wishes to avoid the very high drag of the open 
This idea actually dates 


reason [Or 


tail girder of the earliest aircraft 
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TWIN TAIL BOOMS—Continued 





back to the years after the war of 1914 
18, when Fritz Koolhoven designed the 
B.A.T. Crow. The machine was not a 
success, but it seems likely that this was 
not due to the tail boom feature so much 
as to an unreliable low-powered engin: 
and too-high wing and power loadings 

When we come to military types the 
is usually a tactical rather than an aero 
dynamic reason for carrying the tail on 
two members; which may either be tail 
carrying booms anchored to the wings 
or they may be rearward extensions of 
the wing engine nacelles. Chief among 
the advantages is the field of fire which 
is available if a rear gunner is carried 

The single-engined pusher with tail 
booms scarcely need be considered in 
connection with military aircraft. In the 
twin-engined class two ‘alternatives are 
available: 1, the engines in tandem, with 
the pilot sitting between them. This 
was the arrangement of the Fokker D.23 
fighter. 2, the engines on the wings, with 
the tail carried on two fuselages, or ex 
tensions of the engine nacelles, and with 
or without a central nacelle for a crew of 
one or more. Examples of this arrange 
ment are the Grumman Skyrocket, the 
Fokker G.1, the Lockheed Lightning anc 
the Focke-Wulf F.W.1869 

The plain twin-engined, twin-fuselage 
type, without a central nacelle, has not 
come into use. 


In the matter of arrangement, the Focke- 
Wulf F.W. 189 (right) is in the same 
class as the Fokker G.1. 

The Lockheed Lightning (below) carries 
its tail on two fuselages, but the central 
nacelle does not project aft of the wing. 
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FRIEND or FOE? 


Two Four-engined Transports : 
Liberator and A.W. Ensign 





ERE are two big four-engined 

aircraft, regularly seen over 

this country, which should be 
fairly easy to identify even without 
the help of their very different tails. 

The Consolidated Liberator is more 
than well known; it has become 
famous for its magnificent service on 
the Atlantic ferry, but it must not 
be forgotten that another version of 
the same aircraft, mounting some 
very effective armament, is now play- 
ing its part in the Battle of the 
Atlantic. It is the transport version, 
however, with which we are con- 
cerned at the moment. 

The Armstrong-Whitworth Ensign, 
also employed as a communication 
aircraft, does not possess the range of 
the American Liberator, although it 
is appreciably the larger machine, 
having a span and length of 123ft. and 
114ft. respectively, as compared with 
the rroft. and 63ft. of the Liberator 
Any plan or side view of the Ensign. 
in fact, which shows up the great 
length of the fuselage to advantage, 
will make identification quite a simple 
matter, but it will be noted that from 
a foreshortened view—such as the 
rear, underneath angle depicted here 
—the characteristic proportions of the 
Ensign are practically lost, and so the 
design of the tail at once assumes 
major importance to the spotter. 

Both these aircraft, of course, are 
of the shoulder-wing type, but this 
similarity is countered to same extent 
by the different methods of undercar- 
fiage retraction, as shown in the 
accompanying illustrations. 

Dealing now with their respective 
tail assemblies, the Liberator is of the 
twin fin and rudder type, while the 
Ensign employs a single vertical sur 
face. 

The Liberator’s tailplane, of com- 
paratively high aspect-ratio, lies across 
the upper surface of the extremity of 
the fuselage which is rounded in plan. 
It is of the cantilever type and has 
straight, parallel edges, the outer tips 


of the elevators being cut away to 
permit rudder clearance. The fins and 
rudders, which are outrigged on the 
square tailplane tips, form straight 
sided ovals of symmetrical outline and 
are attached on their horizontal 
centre-line—that is to say, there is an 
equal surface area above and below 
the plane of the horizontal surface. 

The single tail of the Ensign is a 
perfectly conventional affair and 
nicely proportioned. The tailplane, 
set level with the base of the fin, has 
a straight taper to leading and trail 
ing edges. The tips are moderately 
broad and have straight edges, with 
rounded corners, that slope inwards 
towards the rear. . Long trimming 
tabs adorn almost the entire span of 
the elevators, whose inner tips are 
sloped away from the rudder. 

The fin of the Ensign (the fin and 
rudder present quite a large area) has 
a straight slope of some 45 degrees to 
its leading-edge. A comparatively 
small, rounded apex of constant 
radius, almost all of which is on the 
rudder, is matched by a similar curve 
where the heel of the rudder blends 
smoothly” into the underside of the 
fuselage. The trailing-edge of the 
rudder is straight and vertical. A 
mass-balance projects from the apex 
and a long tab occupies the trailing- 
edge. 

The Liberator has a tricycle under- 
carriage and the Ensign a _ unon- 
retracting tail wheel. 

Next Week: Miles 
Magister and Junkers 
Ju 87B. 





























LIBERATOR : Twin, oval, 
outrigged fins and rudders. 
Rectangular tailplane set 
above fuselage. Tricycle 
undercarriage. 
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A.W. ENSIGN : Large-area 
single fin and rudder with 
straight slope to leading-edge 
and vertical trailing-edge ; 
rounded apex. Tapered tail- 
plane. Fixed tail wheel. 
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A Selection of Portraits by Sir William Rothenstein, 


who is One of the Official War Artists 
Top row (left to right): Air Chief Marshal Sir Hugh Dowding, G.C.V.O., 
K.C.M., C.M.G. ; Sir Edgar Ludlow-Hewitt, K.C.B., C.M.G., D.S.O., 
- FO C. S. P. 


M.C. ; Fit. Lt. A. T. C. Cooper, O.C. Marine Section 
Russell, D.F.C., 58 Squadron. 





Bottom row (left to right): Group Capt. B. E. Baker, D S.0., Mt 

A.F.C.; PO W. D. David, D.F.C. and bar, 87 Squadron; * 

Marshal Sir Frederick Bowhill, K.C.B., C.M.G., D.S.O. ; Sqn. 
J. S. Dewar, D.S.O., D.F.C. 


Ranks and decorations are thos 
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ESCAPOLOGY | 


"Indicator" Goes All Psycho-analytical : What Shall We Do with the Odd Ones? 


slavestate exponents—in other words, those who 

demand the complete subjection of everyone and 
everything to the needs of the State, at a time when we 
are actually fighting for the right of the individual to do 
and say what he pleases—I find it difficult to know what 
to do with those people who are actually doing themselves 
a little too proudly in this war. I don’t mean so much 
those who are making big profits—to a very large extent 
the income-tax people are seeing (or will see) to them—but 
those who are super-escapists and who have, without a 
twinge of conscience, wangled themselves soft jobs in places 


a S one who is repeatedly doing battle with the wartime- 


‘ of complete safety, and those who are doing absolutely ~ 


nothing whatever. 

Because the percentage is small I don’t much mind what 
is done, but I think it would be a terrible mistake if, as 
a nation, we got into the habit of forcibly regimenting 
everyone and leaving no freedom of thought or deed ; such 
an attitude would probably persist far into the future 
peace. Of course, we are at war and we are fighting com- 
pletely ruthless and single-minded opponents; there is 
every real excuse for ruthlessness among ourselves. Ruth- 
lessness can produce immediate results. When the 
Germans require a series of aerodromes they conscript 
everyone in the district and force them, at the point of the 
bayonet, to get on with the laying-out of runways. The 
job is completed in a comparatively short time. Over here 
you can watch a lot of highly paid statues at ‘‘ work’’ on 
any aerodrome project-—tHese statues being led by a lot 
of slow-moving civil servants who are often far more bound 
by little bits of red tape than the people who are actually 
in uniform. Works and Bricks have had to put up with 
a lot of criticism and are the butts of innumerable jokes, 
some of them unkind and unfair. But on the whole they 
have asked for everything they have got; no reputation 
of that kind is entirely unmerited. 


Service Escapists 


Among the super-escapists I include those who are con- 
tinuing with their job in a peacetime way ; those who make 
no attempt to gear up their work to the new, fierce con- 
ditions. There are probably more of them in the Services 
than out of them, for the average civilian is far more con- 
scious of the fact that there is a war on, than are those 
to whom war is merely a natural outcome of their normal 
career. A few of these stolid people continue in the same 
old way, demanding the completion of the same amount 
of paper work, and making little or no attempt to speed 
up the work. To-morrow will always do, and the “ sys- 
tem ’’ cannot be altered! 

To the annoyance of the genuine residents who have 
faced all the blitzes and are now enjoying a respite, and 
to the- chagrin of Service people on leave, London has 
recently been very full of all kinds of persons of this kind. 
I don’t know who they are; probably a great many of 
them are ex-residents who have not thought it worth while 
to reopen their houses or flats and are now living in hotels. 
At any rate, the hotels have been full and it has often been 
impossible to obtain a table in a restaurant. Not unnatur- 
ally, the apparent wealth of these people has tended to 
annoy Service visitors who have arrived for a few days 
with their wives to spend their short leaves and small sums 
of money before returning to their various jobs. The same 
Service visitors would probably appear whether air raids 
were in progress or not, and many of them, knowing that 
the mass of ‘‘others’’ would beat it like rats from a sink- 
ing ship after the first air-raid alarm, have gone back to 
work with some wrong ideas. 

I am not, personally, the least bit concerned about Mr. 
X. or Miss Y. and what they do with themselves during 
a war. If they can face the fact that they are doing 





nothing very much, while other people are risking their 
lives, then good luck to them. And there will always be 
the people who make big money out of a war—they are 
no happier, and that is all that counts. But I am concerned 
about the effect these people have on the various Services— 
and, in particular, on the minds of the privates and A/C.2s 
and ratings who are doing a whale of a good job for some 
quite ridiculous payment. Some of them are doing it 
because they have to, and some because they prefer to— 
but the effect om them is the same. 


Samuel Butler’s Idea 


Then there are the people who “‘ can’t face it.’’ Of course 
they can ; the majority of them haven’t even tried. There 
is a tendency nowadays to think in Erewhon manner about 
nervous systems and things like that. You remember 
Samuel Butler’s little country where peaple were put in 
prison for being ill, and nursed back to mental health after 
committing a crime? The idea, in moderation, is right 
enough. There is a hospital ‘‘area’’ in the south of 
England where all the flying nerve-cases are sent, and 
where a bunch of skilled psychiatrists, or whatever you call 
them, are having a simply tremendous time experimenting 
on a lot of strange and difficult young men. Some of them 
—in fact, the majority—are genuine, and have either been 
through it, or have had a very good try, but the reputa- 
tion of the piace has tended to be ruined by a minority of 
patients who have not even given themselves a chance. I 
kifow, incidentally, a young woman who is afraid even to 
go. out and certainly afraid to meet anyone ; she has simply 
let herself get into that state. Everyone passes a sort of 
dividing line in the early part of their lives. Before reach- 
ing it they tend to run away from unpleasant things, and 
after passing it they face these things and find that they 
are not so very bad after all. Some people never pass the 
line ; they never even try. 

Of course, all this attention to nerve cases is a 
tremendous improvement on the bad old system of forcing 
them into such a horrid situation that they either run away 
and are shot for their pains, or just commit suicide. And 
it is obviously useless to have even one desperately and 
uncontrollably frightened person in a squadron. But the 
fact that there ave such uncontrollably frightened persons 
about is the direct result of a ridiculous convention which 
ought, long ago, to have been broken down—the conven- 
tion, bred very largely by novels, that real men or women 
are not afraid. Of course they are—desperately. 


Warped Thinking 
Most of our thinking is warped by such conventions 
Fear, in the Victorian days, joined sex and sewage systems 
among the things which were never mentioned and there- 
fore didn’t exist. It will be at least another generation 
before people learn to take such things, accept them, and 
forget about them ; then we can start to live properly. Re- 
pressions will join storks and gooseberry bushes, and the 
psycho-analyst will be out of a job. There will no longer 
be any need for people to be hugely rude because they’re 
shy, or to shoot the most enormous lines because they are 
suffering from an inferiority complex. 
We shall become normal—perhaps. 
‘* INDICATOR.”’ 
“Twelfth Night" Salvage 
HERE is an old English custom that Christmas decora 
tions and Christmas cards should be left to adorn the 
house until the ‘‘ Twelfth Night.’’ Some people, however, 
remove them sooner than this. But everybody will have 
finished with them by now, so they can be put to even 
better use by being added to household collections of paper 
salvage as a New Year’s gift to the country. 
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FLIGHT 


Repairing Hawker Hurricanes during last year’s blitz. 


The girder structure of the machine can take a lot of punishment 


without collapsing. 


Some of the Difficulties and Problems which Face Inspection and Planning 
Departments : Good Work by Semi-skilled Men and Women 


H. G. GARBETT 


By GORDON 


E tremendous strides in aircraft production origin- 

ally created problems on the servicing and repair 

side. With thousands of aircraft, both of our own 
and from overseas, it became apparent that a new industry 
would have to be created in order that these machines 
might be overhauled and repaired by a specialised section, 
thus releasing the aircraft construction firms to concen- 
trate on production. 

The task was no easy one, but it has been accomplished, 
as Lt.-Col. Moore-Brabazon announced in his speech on 
air affairs to the House of Commons on July roth. Lord 
Beaverbrook, the Minister for Aircraft Production, said, 
had introduced a wonderful system of organisation for 
repairs, of which there were three types: one done by 
the squadrons, a second done where the machine had 
crashed, by civil gangs who dealt with it on the spot ; and 
the third when the machine had to be taken back to the 
works. 


Overcoming Handicaps, 


The repair of a damaged aircraft presents many difficulties. 
In the aircraft factories the type of aircraft heing produced 
has all the modern organisation and plant layout behind it. 
The repairers have their organisation too, but to a very 
gteat extent they have to rely upon the aircraft manufac- 
turers for spares, as obviously it is not practicable to give 
a repair depét a fully equipped machine shop. 

In the aircraft factory the parts for the sub-assemblies 
and installations are for the most part manufactured on the 
Spot, with the result that thousands of parts are at hand 
to be immediately absorbed in the planned production pro- 
gtamme. Repetition is the pasfword, and everything, more 
or less, travels on oiled wheels. The aircraft is processed 
M easy stages; the sub-assemblies are built up in opera- 


tional sequence ; planned work-stations are to be seen in 

flow-line throughout the factory ; a system of progress is 

in vogue whereby can be seen at a glance any stoppages 

or hold-ups that are occurring in any stage of the process 

and steps can be taken immediately to eliminate them. 
An aircraft may bear a charmed existence for the dura 

tion of its operational career. It may never incur scars which 

can be classified 

as damage, but 

this does not 

mean that for the 

duration ,of its 

career it will con 

tinue to fly, day 

in and day out, 

for months on 

end. After a cer- 

tain number of 

hours the 

machine will be 


The repair of a 
stressed-skin fuse- 
lage, such as that 
of the Spitfire, en- 
tails patching with 
sheet of the same 
gauge and speci- 
fication as the 
original material. 
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subjected to a major inspection. This will entail a partial 
stripping of the structure, which will be minutely examined 
for minor damage, wear and signs of corrosion. On the 
other hand, the aircraft may not have been so fortunate. 
It may have been hit by A.A. guns while flying over enemy 
territory ; it may have made a bad and heavy landing, 
or, worse still, crashed. Therefore, it will have sustained 
damage, which will then be classified under one of three 
headings. The result of the classification will mean that 
if the damage is not of a complicated and multiple nature, 
it will be repaired, to quote Lt.-Col. Moore-Brabazon, “ by 
civil gangs who will deal with it on the spot.’’ If, on the 
other hand, the damage is ‘serious, the aircraft will be 
returned to the works for repair. 


A Job for Specialists 


In order to obtain a report on the state and location of 
the damage, a painstaking inspection is made of the 
machine. The inspectors are specialists; unlike their 
brother inspectors in the production factory, they are deal- 
ing with an unknown factor. In production, the inspectors 
deal with a specified section of the aircraft. Their work, 
which is, of course, no less skilled, consists more or less of 
a standard meticulous test or check ; it may be the flying 
controls, the incidence of the main planes, or testing the 
undercarriage. Whatever it may be, it is a standard 
test. The inspector of a damaged aircraft has to go a step 
further than this; not only does he ultimately carry out 
the tests prescribed in the production factory, but upon 
him rests the responsibility of carrying out the arduous 
task of locating and specifying in aeronautical terms the 
extent and detail of the damage. The word “‘detail’’ is 
of no small importance, for minor injuries which may seem 
of a secondary and insignificant nature to the inexperienced 
eye are, in all probability, vital to the safety and perform- 
ance of the machine. His knowledge of the aircraft must 
be extensive, and he has to deal with such items, for 
example, as ‘‘nipples from hydraulic pipe line missing, 
and bolt 2BA x 1.2 long; fixing clips for accumulator cor- 





Few modern military aircraft types are fabric covered. An exception is the Vickers Wellington, the geodetic construction 
of which is remarkable for the number of structural members which can be damaged without seriously affecting 
the strength. 





roded ; renew.’’ All such minor details have to be exam. 
ined for purposes of renewal. And, unlike the production 
factory inspector who, on testing the tension of some new 
cables, works to known tolerances, the repair inspector 
has first to judge whether or not the cables and their fittings 
are serviceable after they have been in use a considerable 
period. Rudder, elevator and tailplane cables need watch- 
ing for fraying and corrosion. Special attention has to be 
given to that section of the cables which runs through fair- 
leads. During service the turnbuckles may have developed 
faults in the form of air cracks in the steel ends, or season 
splitting of the barrels. 

When the aircraft comes in for repair, it is stripped 
down to almost skeleton form. The fuselage is examined 
to ascertain if any bowing of the structural members has 
taken place, and all streamline wires and tie rods ar 
minutely examined for signs of corrosion. All installations 
are thoroughly examined, and all pipes and connections of 
the hydraulic, fuel and oil systems are scrapped if any 
signs of corrosion or leakages are apparent. The electrical 
system is gone through, and a systematic ‘test is made in 
order to detect any minute faults in this vital installation, 
H.T. and L.T. ignition cables require careful study. Duging 
operational service the cables may have sustained damage 
to the braiding, due to constant man-handling, engine 
vibration, or coming into contact with other parts of the 
engine installation ; oil and moisture may have penetrated 
a weak section of the braiding. This may well cause seri- 
ous damage to the installation, so that it can be appreciated 
that anything overlooked may well develop into a major 
defect and cause disaster when in flight. 


The Heel of Achilles 


Damage to an aircraft may, of course, occur anywhere 
on or within its structure. The assembly most likely to 
take its full share of damage, however, is the undercarriage, 
which may safely be said to be more prone to damage than 
any other part of the aircraft. 

The principal components of the undercarriage are the 
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A case “for the engine makers. 


wheels, oleo legs, and radius rods. These are connected 
together at the hub of the wheel. The oleo legs are in 
a vertical position when the aircraft has its tail up, while 
the radius rods extend rearwards and upwards at an angle 
tothe spar. When the machine lands, the direct shock is 
taken by the oleo legs, which are designed and built to 
withstand heavy shock. A proportion of the force, how- 
ever, is transmitted to the radius rods, which may be dis- 
torted in heavy landing. 

The inspectors pay a great deal of attention to the land- 
ing gear, especially at the attachment points, where wear 
and corrosion are likely to occur. 


Re-assembly 


When replacements have been carried out on the under 
carriage, and assembling takes place, it is imperative that 
everything is kept clean; the installation being operated 
by an hydraulic system, it is necessary to observe certain 
precautions when the system has been in any way broken 
A double check is made to ensure that all parts are cor- 
tectly assembled and locked. It is also necessary to make 
sure that all pipe connections follow the original run of 
the system. The fluid specification is checked before filling 
the system, and a check is made to ensure that all air has 
been expelled—otherwise the installation will not be fully 
hydraulic. 


The operation of the retracting gear is tested next, and 


Spitfires being examined at a receiving depot. 
airscrew drive damaged and obviously cannot be repaired on the spot. 





FLIGHT 8 


The one in the foreground has had its 


engaged and the elevating members are hard up against 
the stops of the structure. A functioning test is carried 
cut to ascertain that there is: (1) No fouling of moving 
parts taking place ; (2) the correct ‘‘ daylight ’’ is showing 
between the mechanism and the structure; (3) that the 
warning devices are reacting to specified throttle tests 

Damage to the structure takes place in a number of 
forms. If the machine has landed on its nose, then cer- 
tainly the bomb aimer’s station will have suffered con- 
siderably. This will mean that the front monocoque will 
be buckled in the stressed-skin plating; the frames and 
stringers within will be deformed, and damage will, in all 
probability, be apparent in the corrugations of the front 
floor. Then again the spar may have become twisted, or 
damage in the form of cracks may have been sustained 
in the corrugations, or the ribs within the wing section 
may be twisted or deformed. Many of these injuries wili 
be repaired to an approved repair scheme, while other 
damage will have special repair schemes planned*to line 
up with unorthodox circumstances. In the latter case the 
scheme has to be submitted and approved by an R.T.O. 
(resident technical officer) of the parent firm before it can 
be carried out in practice. 


Patching 


Damage to the skin of the aircraft is repaired in the 
following manner: First the stringers and frames within 








4 careful watch is kept by repair and A.I.D. inspectors the affected area are removed, and if the damage 
to note the reactions of the is of a minor nature the 
top and bottom catches Gpecsnencescscsvapecessanspuscecsccovesesesevevessoenssnnssseuevenscnesssssesesarecoossconocgncentecesaeccoesascosoeceesy, affected area is worked back 
Which hold the undercar- to shape by hammering. If 
Mage in the ‘‘up’’ and any perforations have been 
“down’’ positions. These made in the skin, the hole 
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by an hydraulically oper- : a tc c : tion. A piece of alclad is 
ated plunger. A clearance : A welding repair. A is the original tube ; B the replace- fitted over the damaged 
of 0.05 must be shown ment tube, and C are outside sleeves. area, the holes are drilled 
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applied to the plating with compound. Here rivets are 
inserted in the approved manner of staggering. 

Damage to the plating will in all probability mean 
injury to the stringers. These are repaired either by re- 
storing them to shape, or if cracks have formed these are 
drilled at both ends of the perforation to prevent spread 
of the damage, and a spare length of stringer is extended 
over the perforation. Drilling is then done from the out- 
side of the fuselage, and the process is completed with 
riveting. In the event of serious damage to the transverse 
frames, these are either replaced or a new portion is in- 
serted. In the latter operation the damaged area is com- 
pletely cut away. After removing the plating and locally 
supporting the structure, a new portion is inserted and 
is built up with plates and angles of the same material and 
gauge as the original frame. 

Spar Repairs 

Repairs to the spar are carried out by means of patching 
The extent of the damage to be repaired is closely limited 
to injury of a minor nature. Extensive repairs are not 
permissible, which is a very necessary precaution in view 
of the load and stress imposed upon the spar. 

The vital fuel and oil systems are repaired in a number 
of different ways, according to the requirements of the 
damage. If leaks, for instance, are found at rivet holes, 
either a new rivet is inserted or the screw-and-washer 
method is employed. This consists of placing a washer on 
each side of the hole and securing it by means of a 
screw. This method is particularly applicable in cases 
where damage is sustained on the internal baffles. Cracks 
in the tank are stopped by the drilling method, and a patch 
is bolted through the tank. Special care has to be observed 
in tank repairs to ensure that the shell material is not 
subjected to undue stress. 


Engine Nacelles 

Engine nacelles call for great care when repairs are to 
be made, as they are tubular members and, therefore, the 
material will be liable to become deformed if proper pre- 
cautions are not observed. The affected area is relieved 
of all weight, and tight clamping of any description is 
avoided. If a dent is to be repaired in any of the tubes, 
the affected area is worked back to shape and a patch and 
split sleeve is applied to the location. 

Welding plays an important part in engine-mounting 
repairs. One of the most important 
items to be watched during a welding 
process is the correct location of the 
tubes; if set out-of-line, the stresses 
from the heat will be unevenly distri- 
buted, and the job will be found to be 
ruined when the weld has been made. 

Steel tubing is used a good deal in 
metal aircraft repairs, as it is to be 
found in the fuselage, spar, main 
planes and tail joint. It may be of 
round, square, or streamlined section, 
and, providing the damage is not of 
a major nature, it is repaired. In the 
case of round tubing, the damaged 
area must be replaced by material of 
the same specification and gauge as 
the original. The sleeves are cut back 
both ends to form a fishmouth, and it 
should be noted that both inside and 
outside sleeves are used in tubular re- 
pairs. The former are harder to carry 
out, although it must be admitted 
they are neater in appearance. The 


Women workers repairing damaged 
wings. Our contributor pays a high 
tribute to the way in which semi- 
skilled men and women learn repair 
work, 


stubs of the original tube to be repaired are first cleaned 
up and one of the sleeves is tack-welded to the stub; the 
other sleeve is next inserted into the replacement tube 
which is tack-welded to the stub. Marking-off of the 
replacement tube is the next stage of the process. This js 
done in order to mark the distance it extends into the tube, 
This accomplished, the opposite sleeve is slipped back into 
its stub to the proper distance, and the joints are then 
welded. 

On the structure great care is necessary in the marking 
out of the sleeves, as these have to be rosette-welded. [f 
correct marking-out of the rosette joints is not effected 
difficulty will be experienced in the subsequent locating, 
Holes are drilled in the stubs for the rosette welds, after 
which the inside diameter of the tubing is cleaned up in 
order freely to receive the replacement tube. The sleeves 
are next inserted into the replacement tube, which is now 
located in position. At this stage the sleeves are worked 
into the stubs by tapping through the holes of the rosette 
welds with a punch. When the marked points, mentioned 
above, line up with the centre of the holes, the sleeves are 
in their correct location, and welding can be done 


Parts and Fittings 

A great part of repair work is taken up in the replace- 
ment of parts and fittings, as not only does the aircraft 
sustain damage that can be repaired. but also sustains 
damage to parts and fittings to which there is no alterna- 
tive but renewal. 

Hundreds of parts are probably found to require replace 
ment when the assemblies of the wings, undercarriage, con- 
trols, electrical equipment, engine installation, fuel and oil 
system, fuselage, instruments, wireless, ground equipment 
have been carefully examined for defect. Any part or 
A.G.S. item showing any sign of defect or corrosion is 
immediately rejected, and a report is included in the inspec- 
tion report which is handed over to the planning depart 
ment on completion. 

Planning repairs and planning production are of a vastly 
different nature. The latter is concerned with specifying 
processes, loading machine shops, and estimating basic 
times, while the former is calling up materials, A.G.S. and 
spares for the machine. In fact, the head of repairs plan- 


ning does not plan for production in the accepted sense; 
rather is he in the nature of the chemist concocting the 
correct ingredients to the prescription of the doctor for a 
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given diagnosis. The inspector states the damage, the 
planner specifies all that is necessary for the repair to be 
carried out. In order to accomplish the planning, a descrip- 
tive report of the damage is necessary ; as for example: 
1. Lower part stiffening plate at joint between rear 
body and tail portion, buckled—renew. 
2. Fuselage door, cable, operating ladder, 
renew. 
3. Gun elevating jacks, bolts fixing, deficient. 
From these reports the planning is carried out, the parts, 
materials, and A.G.S. are identified on the drawings. It 
is for the planner to use his imagination. If the inspection 
report states a bracket is buckled, it is for him to decide 
if the adjacent fittings are also gone. Will they require 
the bolts to fix the bracket with, or will they use the old 
ones? To those who understand the complexity of modern 
aircraft, with its thousands of parts, many of which ar 
almost identical in design and, therefore, almost identical 
in description, will realise it is no sinecure calling up parts 
and materials to the correct specification from a worded 
description of the damaged area and its location. The 
inspector who drew up the report will necessarily be a 
good man on aircraft construction and installations, but 
his choice of aeronautical locations, not to mention his 
phraseology, may well be of a different nature from that 
of the engineers who drew up the schedules. Consequently, 
there is room for many a red herring in an inspection report. 


broken— 


Planners’ Difficulties 


This may lead the planning engineer off the beaten track 
It has to be borne in mind that the inspector and the air 
craft may be hundreds of miles away from the works in 
which the planning department is located. However, most 
of the repair planners are fully conversant with aircraft 
construction and aeronautical engineering practice, so no 
matter how bad a report, they can generally be relied upon 
to call up the correct specifications of materials and parts, 
together with the host of details necessary in order to carry 
out the repair successfully. 

The planning of spares presented a difficulty. The repair 
planning department had to plan in arrears. No one could 
forecast how many of that particular type would want 
repairing within a given period. 

The only satisfactory solution that could be devised was 
that the estimator based his figures for spares and materials 
on past experience and planned for those average certain- 
ties that always went on a crashed aircraft, and to rush 
through the other items when they became known. In 
point of fact this is done, and outside progress men -are 
sent out to speed up deliveries and obtain close co-operation 


The New Curtiss P-40-F 


HE first military aircraft in the United States to be equipped 

with the new American-built Rolls-Royce Merlin, the 
Curtiss P-40-F single-seater fighter, is claimed by its makers 
to be ‘‘the hardest-hitting plane yet built in U.S.A.”’ 

The American-built Merlin is being produced by the Packard 
Motor Car Co. 

According to the American Press, Mr. Burdette S. Wright 
president of the Curtiss Airplane Division of the Curtiss-Wright 
Corporation, has stated that Army experts agreed with their 
own engineers that the P-40-F will outshoot any combat 
machine of its type in the air, and in the matter of speed and 
service ceiling will comipare favourably with any other fighter 
aircraft in the world. 

The new ‘‘F"’ series is being quantity-produced by Curtiss 
Wright for the U.S. Army Air Corps and the R.A.F., and is 
said to have a fire-power ‘‘almost the equivalent of five 
0.50 calibre and ten 0.30 calibre guns.’’ The Airacobra is 
so far, the only shell-firing American fighter in the R.A.F 

A fraction under 400 m.p.h. is unofficially given as its top 
speed. This is equal to a 23 per cent. increase on the speed « 
the Curtiss P-36 Hawk, of which the P-40 is a development 


between the firms concerned and sources of supply. The 
arrangement is a very satisfactory one, and to-day all 
essential spares for every type of aircraft are catered for, 
and held in reserve for any aircraft that may require them. 


Final Testing 


After repairs have been carried out they are subjected 
to various tests on the lines of the undercarriage test 
inentioned earlier. Another test of importance is that of 
the ignition and bonding. This is carried ott to ensure 
that the correct layout has been followed in the fitting 
processes. The correct tension of the cables is noted, and 
it is also necessary to see that good electrical contact is 
maintained throughout the system. The installation is 
examined to ensure that sufficient slack exists in the cable 
at the contact-breaker earthing terminal to allow full 
movement of the assembly, viz., through its full range 
of travel from the ‘‘fully retarded’’ to the ‘‘ fully 
advanced '’ positions. The continuity of the L.T. earth 
ing system is tested by means of a magneto synchroniser. 
rhe leads are connected up, the unit switched on, and the 
brilliancy of the light is noted. After numerous exercises 
ire carried out on the connections and switches, the 
inspectors are able to judge if the circuit is continuous or 
not. If it is, the lamp maintains its brilliancy throughout 
the operations. If it becomes dimmed or lights up inter- 
mittently, a resistance is indicated, and the fault is traced 
ind rectified 

All this fault-finding and inspection carried out by 
inspectors and A.I.D. on repaired aircraft is of vital im 
portance. The modern aircraft with its complex installa 
tions need to be thoroughly analysed when repair has 
taken place. To the pilots who fly them it means con 
fidence; to the enemy it means that our aircraft are 
repaired and maintained to that pitch of perfection that 
is the hair-breadth dividing line between shooting down 
the enemy and being shot down oneself. 

Finally we come to the men and women who actually 
work upon the machines and fit them out. A great 
majority of the labour is semi-skilled. Considering their 
training and amount of experience, it is high testimony 
to their ability and enthusiasm that they are repairing 
work of a complicated nature Each fitter is allocated to 
a certain specified section or system of the aircraft. By 
this means he is able to specialise in that particular branch 
ind in a surprisingly short time he is fitting that section 
in no amateurish manner. The work is supervised by 
certified Air Ministry Ground Engineers, whose practical 
experience and trained knowledge fits them to supervise 
work of this description. 


The Northrop Tailless 


N explanation has now been given of the apparent incen 
sistency among illustrations of the Northrop tailless mono 
plane to which a reader referred 1n our issue of last week. Our 
American contemporary Aero Digest, in its November, 1941, 


issue, publishes a long article on this new and interesting air- 
craft. From this article it emerges that the Northrop tailless 


duplicates an Armstrong-Whitworth machine built many years 
ago, in which nearly everything could be altered In the 
Northrop, means are provided for changing the sweep-back 
dihedral angle, wing twist (i.e., degree of washout), and angle 
of the wing tips. 


Our contemporary flown 


us originally that is, 
we believe, with the wing tips at a negative dihedral angle of 
ipproximately 45 deg.—the machine stable. The 
pictures and films which show the Northrop with the tips in 
line with the wings were probably taken during later stages 
of the series of experimental flights. What the final form will 
be seems to be still uncertain As was to be. expected, the 
control surfaces at the wing tips are elevators and 
ailerons. It i 


states that 


was too 


used as 


the rudder control which is still the subject of 


experimentation. 
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SUPERCHARGERS 


A German Review of their Evolution, Design and Construction : Centrifugal 
and Other Types Compared 


By W.v.d.NULL and H. PFAU 


HE advantages inherent 


in high-altitude flight can: THIS article, by two German specialists, was ; 
: published in the Journal of the Society of German : can only afford corresponding 
Engineers (Z.VDI) of September 20th, 1941. We : 
are indebted to the Ministry of Aircraft Production 
: for the following translation by Mr. L. J. Goodlet, 
most effective means of obtain- : of R.T.P. 


only be attained if the 
power unit of the aircraft is 
capable of absolutely and speci 
fically high performance. The 


ing high performances at high 
altitude is pre-compression of 
the induction air by a supercharger, thus supplying a 
greater weight of combustion air than obtainable by auto- 
induction. Consequently, increased attention is being paid 


by all countries interested in aircraft development to the 


design of aircraft-engine superchargers At the present 
time these are exclusively centrifugal blowers. 

The external working conditions of aircraft and of vehicle 
engines are essentially different The latter work under 
approximately steady atmospheric conditions on both the 
suction and the exhaust sides, variations being due to 
seasonal or meteorological fluctuations only Aircraft 
engines, on the other hand, encounter extremely variable 
conditions of temperature and pressure, on the suction and 
exhaust sides, produced by the varying altitude of flight 
The atmospheric conditions of the upper atmosphere have 


been repeatedly measured, and are defined by the “‘ Inter 
national Standard Atmosphere.’’ The pressure ),, 
(kg./sq. cm.), temperature ¢, (°C), and density y,, 


(kg./cbm.) of the atmosphere vary with increasing alti 
tude H (km.) up to about 11 km., according to the follow 
ing equations 


288 — 6.5H 255 
P, = 1.0332 ( aa } 
t,=15-6.5H 
288 —6.5H 1. 255 
Yy = 1.2255 { - \ 
288 
c.g., at an altitude of H=7 km., the air density is only 


0.59 kg./cbm., 
compared 
with 1.23 
kg./cbm at 
the ground 





Since “the 
internal effi 
ciency of an 
internal - com 
bustion engine 
may be con- 














sidered for 

normal mix- 

ture com 

position and 

valve - timing 

to be pro 

portional to 2 ; 6 i5 2c 2 
the weight of DENSITY RATIO 

the in-taken Fig. 1. Required compression ratio p, p, 
air, it will, in for a density ratio y,/y, against the 


internal blower efficiency 7,_,,. ( I= suc- 


the case of an i y y ’ 
tion side, 2 = delivery side 


aircraft engine 
with auto- 
induction, fall at an altitude of 7 km. to about 48 per cent 
of the value at the ground, following the development of 
the y values indicated by the above equation. The varia- 
tion with altitude of the available engine output after 


deduction of power-losses is of subordinat« importance in 


connection with this review. 
However, high-altitude flight 


.dvantages if sufficient power is 
available ; it is therefore neces- 
sary to counteract any tendency 
of the engine powe! to decrease 
with altitude The maintenance 
of a sufficient air density on the 
suction side of the engine is possible, however, by pre 
compression of the in-taken air, effected by an aircraft 
engine supercharger or blower Probably the first descrip- 
tion of such a blower in Germany was given by this journal 
in 1919. War experience then caused the question of the 
provision of super harging devices on aircraft engines 
be urgently pressed. Subsequently—in Germany w 
hiatus caused 
by the terms 





of the Ver B 
sailles Treaty 
this now 


indispens 
able accessory 














was ener 

getically cde i 

ve loped, and 

for some years 

now hardly 

any aircrait- 

engine type ol 

practical im ar 4 B 0. 
portance has ALTITUDE ” 
failed to be Fig. 2. Relationship between blower 


efficiency 7,;,4 and flying height, H, for 
varying charging pressure, p, of the 
engine at corresponding height. 


provided with 
a blower. 
Modern ait 


crait - engine 

blowers are exclusively of the centrifugal type A ef 
examination will at once show why this is the case, and 
why blowers of other types have been passed over 


Requirements of Blower 


Pre-compression by means of a blower is intended to 
improve the relative output of the aircraft engine by in- 
creasing the density of the induction air Preference must 
consequently be given to the type of blower producing 
greatest increase in density with the least power consump 


the 


tion, 1.e., the lowest compression ratio, since it will cause 
the least diversion of engine power with the greatest 
increase in output. Fig. 1 shows the decisive influence of 
the compressor efficiency on the frictional relationship 


between y,/y., and p,/p There is, however, one restric 
tion: to avoid detonation in the engine, a certain Xi 


mum induction temperature must not be exceeded at a 
given induction pressure, depending on the engine cha! 
teristics and the composition of the mixture. Fig. 2 shows 
the influence of the internal adiabatic compressor efficiency 
on the attainable flying height at any given blower pres- 
sure p, on the simplified assumption that the maximum 
value of the permissible induction temperature is little 
affected by the blower pressure within a certain range of 
values. 

Other important requirements in the design of aircraft- 
engine blowers are: low weight, compactness, and a reli- 
ability at least equalling that of the power unit. To fulfil 
these requirements, full use must be made of the properties 
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of the material and the factors of safety kept as low as pos 
sible. The speeds at which the blowers are run are pro 
gressively increasing, and capable of further increase, since 
the demands to be made on the life of the mechanism are 
quite different from those current in general engineering 
practice, which call for absolute reliability over many 
thousands of running hours. 

The application of reciprocating piston compfessors to 
aircraft-engine supercharging is rendered difficult by the 
impossibility of high running speeds, in view of the 
momentum of the reciprocating parts and the exigencies of 
valve operation. In the total efiect, therefore, the 

TABLE | 
COMPARATIVE DIMENSIONS OF BLOWER TYPES FOR AN 
AIRCRAFT-ENGINE OF 35/ STROKE VOLUME AND 2,500 R.P.M 


] 
| Piston 
R.P.M. | Piston Speed | Diameter and 
Blower | m sec, | §Stroke or 
Length mm. 

Reciprocating Piston 
Blower* >% 2,500 | 21 260 % 250 

Rotary Blower 
Wittig 2,500 15 40  O8 
Roots 2,500 } y6 (63) 350 & 525 

(5,000) 

Centrifugal Blowers 26,000 | (285 x 425 
with Radial Im- 30,000 | Rotor diam 275—250 mm 
pellet Max. casing | 525—425 mm 

| diam. 
Total length 150 mm 
* With j2 d.a. or 4 Is a. cylinders 





theoretically attainable compressor efficiency is vitiated by 
poor mechanical and volumetric efficiency at high piston 
and running speeds. Displacement blowers have essentially 
the same defects. 

Table 1 gives comparative typical data for a number ol 
blower types: one reciprocating piston blower, two dis- 
placement blowers (Wittig and Roots types), and a modern 
centrifugal blower. The corresponding engine is assumed 
to have a swept volume of 35 litres, a revolution speed of 
n= 2,500 r.p.m., a volumetric efficiency of 1.24—taking 
into consideration, in the present case, the high ratio of 
charging pressure to exhaust back-pressure and the fixed 
valve overlap—operating at 7 km. altitude with a charging 
pressure of p =1.3 atm. abs. The requisite compression 
ratio will then be about 3.4. The temperature increment 
is estimated as Aly 150°, on the simplified assumption 
of a constant internal adiabatic efficiency of the blower, 
yi-aa=68 per cent. ; which will obviously be fairly high for 
the case of a reciprocating piston blower, but too low for 
the centrifugal blower. The necessary design constants 
can be found in recent literature. It is assumed in all four 
cases that the utmost use has been made of the properties 
of the material and possible refinements in design. Table 1 
gives only the material features of the design, disregarding 
any modification in the final design. 


Superiority of Centrifugal Type 

These figures plainly show why centrifugal blowers have 
been so exclusively adopted; the alternative types are 
excluded on the score of dimensions alone—e.g., assuming 
a twelve-cylinder engine of the capacity stated, the 
cylinders would only be 155 mm.x155 mm. stroke. In 
weight, the comparison is equally striking. Consequently, 
to fit a reciprocating blower on this engine would mean 
increasing its length by two considerably larger cylinders ; 
in other words, the overall length of the power unit would 
be much increased and its installation in the airframe ren- 
dered more difficult ; even although the proposed recipro 
cating blower is of considerably advanced design. 

It is true that the reciprocating type of blower has 
certain secondary advantages, principally in respect to 
control, as will be explained later. The examples of dis- 
placement-type blowers given in the table, although of 
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advanced design in some respects, are unsuitable for fitting 
on an aircraft engine, since, if placed in line with the crank- 
shaft, the overall length of the engine becomes excessive, 
while installation in any other position is impracticable 
However, they share with the reciprocating blowers the 
advantages of easy regulation 

Comparcd with these types, the centrifugal blowers are 
exceedingly compact—only a fraction of the dimensions 
and weight of the two other types, even including the 
gearing necessary to step up the engine speed. The total 
weight of the engine, according to Table 1, would be 
between 500 and 700 kg., of which the blower with its gear 
drive would accougt for some 25 to 60 kg., according to 
design. This is a sufficient reason for the preference given 
to the centrifugal type of blower, in spite of certain diffi 
culties in the regulation of output, which will be dealt with 
elsewhere. 


Aerodynamic Supercharging 


Any mechanical blower for supercharging aircraft or 
vehicle engines can be used in combination with some aero 
dynamic supercharging device as a preliminary stage 3 
utilising the dynamic pressure of the relative wind to build 
up the velocity of the induction air, which is usually very 
low by comparison with the speed of flight, it is possible 
to obtain, at present-day airspeeds, an appreciable increase 
in the intake pressure, which can furnish already a large 
proportion of the required supercharge ; for instance, at an 
airspeed of 200 m/sec. or 720 km./hour the dynamic pres 
sure of the relative wind will alone correspond to a theoreti 
cal compression ratio of about 1.27. some 80-90 per cent 
of which can 
be utilised for 
supercharging 
by suitable de 
sign of the in 
take passages 
and location of 
the intake ori 
fice. The 
head in metres 
of air pro 
duced by this 
impact pres 
sure is defined 
by the ratio 
v*/2 g: v be 
ing the speed 
of flight and 
g the accelera 
tion of 
gravity 

The rotors 
(impellers) of 
static centri 





fugal com Fig. 3. Riveted impeller for a small, high 
pressors are tip-speed blower with back-swept blades. 


usually de (Designed by Demag A.G. of Duisburg). 
signed with a 
disc keyed directly on the driving shaft (Fig. 3). This 


carries the blading, which is of the backward-curved type, 
and the front shroud is riveted overall. Rotors of this type 
were used in the first aircraft engine blowers, constructed 
towards the end of the World War. The same type has 
recently been developed by improving the design, the use 
of high-grade materials, and the partial introduction of 
light metals, e.g., for the shrouding discs, for use at tip 
speeds up to u,=300 m/sec. and beyond. Such speeds 
are rather exceptional, the normal speeds for static blowers 
being of the order of u,=200—250 m/sec 

The need for simpler and lighter rotors with a far greater 
stage pressure caused a development of new ideas in blower 
design. The requirement of higher tip speed and greater 
head—i.e., increasing the stage pressure—has been largely 
met by the introduction of straight radial impeller blades 
The first of these designs is probably Rateau’s straight 
impeller star, Fig. 4. The inflow to the impeller is usually 
free from twist, i.e., purely axial, and the first aero 
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Various types of aircraft engine impellers. Left, from top to 
bottom : the Rateau impeller with straight blades. Argus un- 
shrouded impeller with curved entry section of the blades and 
the hub thickened at the rear. B.M.W. partly shrouded im- 
peller with rear shroud and straight radial blades. Right, 
from top to bottom: Daimler-Benz semi-shrouded impeller 
without rear shroud and curved entry blades. Junkers box- 
shrouded impeller. To improve conditions at entry, curved 
inlet blades are provided. Completely shrouded impeller of 
the D.V.L., with helical milled blades. 


dynamical refinement was effected by giving the entering 
edges of the blades some degree of curvature, Fig. 5, 
affording practically shock-free and consequently low-loss 
intake. These curved entry portions of the (steel) blades, 
however, frequently fractured, and the design was tem 
porarily abandoned in the course of a development towards 
still higher tip speeds, the dynamic strength of the blades 
liable to fracture being improved by the addition of a 
partial rear shroud or web, Fig. 6, of small diameter. 
Short tests made by the DVL on a steel rotor constructed 
by the Bramo (Brandenburgische Motorenwerke) proved 
the absence of fracture or permanent set up to 607 m/sec 
tip speed. 

American aircraft-engine designers have developed a type 
ol semi-shvouded rotors, using wrought aluminium alloys 

his type—see Fig. 7—is also now widely used in Germany 
In such case, losses through cross-flow between the front 
and back of the blades, caused by the presence of th 
clearance between the blade edges and the casing necessary 
for operational reasons, are restricted to one side of the 
rotor. A rotor with complete shrouding of the individual 


blade channels, the so-called ‘‘ box wheel,’’ has been de- 
“veloped by Junkers (Fig. 8) for mass production. 

All aerodynamical defects are eliminated in the DVL 
impeller (Fig. 9), which is also particularly suitable for 
multistage operation. Straight radia) blades are still used, 
but the rotor is preceded by an ‘‘ entry impeller,’’ “‘a,"’ 
Fig. 9, with blades cut from the solid, providing most 
favourable inflow conditions, which is far simpler to pro- 
duce than the type Fig. 8. A DVL-type impeller shaped 
from sheet electron metal, instead of from a pre-forged 
Dural blank, and weighing 1,070 grammes, was tested to 
540 m/sec. before bursting, i.e., to a tip speed which, for 
other reasons, has not yet been required in aircraft engine 
blowers. 

With correct design, all six types of impeller described 
above can easily be adapted for tip speeds up to 300-400 
m/sec., although the attainable efficiency will vary. The 
assumption current in recent times that the straight radial 
blades of aircraft engine blowers are inferior to swept-back 
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Principal forms of blower-casing designs. Fig. 10, and 
section E-F of Fig. 11, spiral volute of circular cross-section 
with two discharge pipes. Fig. 12, and section C-D of 
Fig. 11, spiral volute of rectangular cross-section with a 
single discharge pipe. Figs. 13 and 14, single-exit spiral 
volute with guide vanes. 


blades owing to the ‘‘duct section’’ or other “‘cero- 
dynamical ’’ considerations, is essentially mistaken: in 
certain cases the exact opposite is the case. 

The careful design of the blower casing and diffuser (o1 
guide vanes) is 
equally important 
for the attain- 
ment of the re- 
quired high eff- 
ciency. In the 
simplest form of 
casing, Figs. 11 
and 12, the im 
peller discharge 
is directly con 
nected to a spiral 
volute with an 
opening angle of 
360-400° and an 
outlet _ 
Occasionally, de 
pending on the 
type of engine, 
there are two 
such outlets, 

a,’’ with volutes extending over 180°, Fig. 10, i.e., one 
for each bank of cylinders. If a particularly high ratio 
of effective to theoretical head is desired, it is advantageous 
to provide a diffuser ring between the impeller and the 
volute ; see Figs. 13 and 14 
Figs. 15 and 16, a volute is usually impracticable ; in such 
case a ring of guide-vanes ‘‘c’’ of appreciable radial 
width is fitted behind the rotor, followed by a concentric 
annular diffuser ‘‘d’’ with outlets for each engine cylinder. 
Various types of spiral volute are shown in Figs. 10-14. 

(To be continued next week 





Figs. 15 and 16, usual design of blower 

for a 9-cyl. radial engine. It has exit 

guide vanes, annular collector space, 
and nine exit pipes. 
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BEHIND THE LINES 


Service and Industrial News from the Inside of Axis and Enemy-occupied Countries 


Pre-Military Training 


PPRENTICE schools for the pre- 

military training of technical per- 
sonnel for the Luftwaffe are controlled 
by the Nazi Air Ministry but affiliated 
to practically all important aircraft 
and allied factories. 

During the four years of training, 
tuition and board are provided free of 
charge. Pupils receive instruction in 
the construction and maintenance of 
aircraft, aircraft-engines and wireless 
equipment. The making and repair- 
ing of instruments and armament is 
also an important part of the training 
The course is divided in two sections 
(each lasting two years), initial and 
advanced. Gliding, drill and field 
exercises, as well as ‘‘training the 
youth to develop the high standard of 
Nazi character,’’ are included in the 
curriculum. Graduates join the Luft 
waffe in the ranks but are quickly ad 
vanced to non-commissioned and com 
missioned ranks 


Puppet Allies 


UNGARIAN and Slovakian fighte1 

squadrons which their puppet 
Governments have placed at the dis 
posal of the Luftwaffe for operations 
against Russia retain their own equip 
ment. Hungarian squadrons use the 
Fiat CR 42, a single-seater biplane (840 
hp. Fiat A.75 R.1.C. 38 engine), 
armed with two machine guns in the 





The Avia 35 which is now being used by Slovakian squadrons. 


It has a 1,100 h.p. 


Hispano-Suiza engine with the 20 mm. Moteur Canon firing through the reduction 


gear and airscrew hub. 


of 60 rounds adds another 55 Ib. 


fuselage firing through the propeller 
Che fighter is capable of a speed of 
272 m.p.h. at 12,500ft., and has a ser 
vice ceiling of 32,80oft 

Slovakian squadrons operate the 
Avia 35, a single-seater fighter mono 
plane, the last product of the Tzcheco 
slovakian factory Avia before the Nazi 
occupation. The fighter is powered 
with a Hispano-Suiza 12 Ycrs 





Slotted and fiapped along the whole of its span, the Fiesler Fi.156 Siorch is used 
by the Germans for special army work where slow landing speed and short take- 


off run is imposed by iocal conditions. 


inverted vee, eight-cylinder, Argus As 10C engine. 


The power plant is an air-cooled 240 h.p. 
Maximum speed 109 m.p.h. 


Minimum speed 31 m.p.h. 





The weight of the gun alone is 106 Ib. and a magazine 
Muzzle velocity is 2,89oft 


per sec. 


n has a retractable under 
carriage, and is armed with one 20 
mm. shell firing gun and two or four 
machine guns 


moteur cai 


Reconnaissance 


O* the Russian front the Lufiwafje 
uses widely the Fieseler Storch for 
reconnaissance duties This Fi. 156 
Storch is a high-wing braced 3-seater 
monoplane of mixed construction. It 
is powered with a 240 h.p. Argus 
As.lo.C. eight-cylinder engine or any 
other up to 300 h.p. Sides and roof of 
the cabin are glazed Performance 
Max m.p.h minimum 
speed in level flight 31 m.p.h.; land 
ing speed, 24.8 m.p.h take-off run 
(no wind), 71 yds.; landing run (7.8 
m.p.h. wind) with brakes, 18.4 yds 
Other types of aircraft used for 


speed 109 
I ° 


reconnaissance work are the Focke 
Wulf ‘‘Stieglitz’’ and the  Biicker 
Bii 181 Bestmann Both have been 
designed for advanced training and 
sport 


The Biicker Bestmann is a two 
side-by-side cabin low-wing 
monoplane of mixed construction. It 
is powered by one 105 h.p. Hirth 
H.M.504 4-cylinder in-line inverted 
air-cooled engine. Max. speed, 133.5 


seater 


m.p.h landing speed, 43.5 m.p.h., 
ind range 500 miles 
The F.W. Stieglitz is a two tandem 


seater biplane of mixed construction 
Powered with a Sh 14A (Siemens) 150 
h.p. radial air-cooled engine, it 
develops a max. speed of 114.8 m.p.h 


(at sea level), has a landing speed of 
45.9 m.p.h., and service ceiling of 
12,792ft. Range is 420 miles 
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REGIMENT 


Mr. Attlee’s Speech on Airfield Defence 


N announcing to Parliament the new arrangements: for 

the defence of airfields and the formation of a Royal 

Air Force Regiment, Mr. Attlee said that there were 
some 15 airdromes in Malaya, but in no case was there 
any attack from the rear, or by parachute or airborne 
troops. The airdromes were lost because of the loss of 
the area in which they were situated, exactly as when 
General Rommel was driven back in Libya he lost the 
airdromes in Cyrenaica. While airdromes were important 
strategic points, and should be defended, it was ridiculous 
to think that they could be held in isolation when superior 
enemy forces caused the whole area to be abandoned. It 
would be another matter if those airdromes had been taken 
by landings made from the rear by parachute troops or 
because there was insufficient preparation. But that was 
not the case. Nothing could have been more futile in a 
country such as Malaya, where the mobility of troops must 
be the first consideration, than to lock up little pockets of 
troops for the defence of airdromes for a few extra hours 
or days. 


A Different Problem 


What had happened in Malaya was very different from 
what might happen in this‘country. Asa result of a careful 
study of campaigns oversea, and of the conditions which 
were likely to occur during an attempted invasion of this 
country, the Government had carried into effect during 
some months a considerable development of their plans for 
defending our airdromes. They had tested these plans, 
which were, of course, secret, by holding exercises and 
trials, and in particular they had studied the rapid rein- 
forcement or relief of airdromes that might be attacked. 
Great progress had been made during the past six months, 
with the full co-operation and assistance of the War Office 
and the Army authorities, in arming and training a large 
number of the R.A.F. technical, maintenance, and other 
personnel of airdremes, so that they could take their proper 
and considerable share in defence of their own stations. 

As a result of these experiences, lasting over a number 
of months, a further decision of far-reaching importance 
had recently been taken. The Air Force had now a vital 
part to play in all forms of warfare, and air forces were 
dependent, like naval forces, on the possession of secure 
bases, the capture of which had become a major object 
round which a plan of war might be built. The defence 
of airdromes cannot be regarded as a problem isolated to 
the defence of the areas in which they were located. The 
point he had made 'n regard to Malaya applied here. This 
defence, except against very light raiding forces, could not 
be conducted solely, or even mainly, from the airdromes 
themselves. 


A Battle Miles Away 


The outcome of a land battle miles away might seal 
the fate of airdromes upon which no direct attack had 
been made. Depth of defence, room for manceuvre, and 
perhaps considerable military and air forces might be 
necessary to hold an airdrome,.and perhaps the biggest 
single factor in the defence of airdromes was the gaining 


and retention of air supremacy. This can only be effected 
by fighter aircraft The area surrounding an airdrome 


might thus become a battlefield in which a major engage- 
ment was fought, the airdrome itself being a_ tactical 
feature in that area 

The function of airdrome defence was therefore to 
ensure that the personnel of that airdrome were so com- 
manded, organised, armed, trained, and provided with 
defence works that they could take their part to the fullest 
effect at the airdrome in the battle for the defence of the 
area which contained it, if a major attack by the enemy 





were staged, and to ensure, too, that they could by them. 
selves successfully defeat an attempt at a coup de main, 

For this reason airdrome defence was essentially part 
of the general land defence and must be the task and 
responsibility of the military commander. In this task 
the R.A.F. on the airdrome must be able to assist to 
the fullest extent. The R.A.F. ground staff were, however, 
under the control of the station commander, as were also 
all the material resources of the airdrome, and the station 
commander was himself under the command of his R.AF. 
superiors. If the regular garrison of the airdrome was 
made up of regular soldiers under the control of the mili- 
tary authorities there would be divided responsibility, with 
all its attendant dangers That was one of the main 
problems which had had to be solved. After a very 
careful consideration, and ow the unanimous advice of all 
the Service authorities concerned, of all the circumstances, 
it had been decided that while Army responsibility for 
ground defence as a whole must be maintained, the R.A.F 
should, as the Army’s agent, and under military direction, 
undertake the entire local defence arrangements at its air- 
dromes in this country 


The New Corps 


As a majority of Air Force personnel on the airdromes 
was to have personal weapons, and to take part in its 
defence, it was right that the regular garrison should be 
composed, not as now of soldiers under the control of the 
military authorities, but of personnel forming part of the 
Royal Air Force. Therefore, a corps of airdrome defence 
troops under the executive and administrative control of 
the Air Council would be formed for that purpose. The 
corps, which would be called ‘‘ The Royal Air Force Regi- 
ment,’’ will be organised, trained and equipped for the 
particular task of local airdrome defence, and its units 
would possess a number of armoured fighting vehicles and 
artillery weapons as well as the normal infantry arms. 
Major-General C. F. Liardet had been appointed Director- 
General of ground defence in the Air Ministry 


Under the C.-in-C., Home Forces 


Under this new system the Commander-in-Chief, Home 
Forces, who was responsible under the War Office for the 
land defence of the British Isles, would decide the strength 
and location of the airdrome garrisons to be provided by 
units of ‘‘The Royal Air Force Regiment,’’ and would 
indicate to the Air Ministry the nature of the tactical 
methods of defence he wished to be adopted. He would 
also have the right to satisfy himself, through his repre 
sentatives, that proper measures to implement general 
policy were being taken and were effective. 

At the same time each R.A.F. station commander would, 
under the direction, and with the assistance, of his R.A.F. 
superiors, be responsible for the local defence of his station, 
and would exercise full executive control over the whole 
time garrison of troops of ‘‘ The Royal Air Force Regi 
ment,’’ as well as over the ordinary R.A.F. personnel who 
had been armed and trained to fight in an emergency. Ia 
the event of active land opetations against the enemy i 
the vicinity of his airdrome the Station Commander 
would, for the purpose of defence, come under the oper 
tional control of the local military commander, with whom 
he would have previously concerted plans for the relief of 
the station should this become necessary. Ministry a 


Aircraft Production airdromes would be included in th 
scope of the scheme, and would have appropriate garrison 
units provided by ‘‘ The Royal Air Force Regiment.’’ The 
Admiralty were taking similar action for the naval at 
tations. 
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HERE ano THERE 


British Air Cadets in US.A. 

F the air cadets now being trained at 

stations of the United States South 
East Air Corps Centre, no fewer than 
48 per cent. are British. 

Two special trains from Canada carried 
the latest contingent of British cadets to 
this centre. Ranging in age from 18 to 
28, they had already been through an 
LT.W. in England. 


Instrumental Collaboration 


N order to expedite and improve pro 

faction and service, and to avoid 
overlapping, two of the oldest firms in 
the nautical and aeronautical instrument 
industry have arranged to collaborate 
They are Henry Hughes and Son, Ltd., 
London, and Kelvin, Bottomley and 
Baird, Ltd., Glasgow, who are to join 
forces under the title of Marine Instru 
ments, Ltd 

The new arrangement, however, wil! 
not affect the individual trading of the 
two firms, whose connections with in- 
strument making go back for more than 
too years. The joint directors are Sir 
Allan Gordon-Smith and Mr. A. J 
Hughes of the London firm, and Messrs 
F. A. and A. A. King of the Glasgow 
company. 


New York Could be Bombed 


HAT the latest German bomber 

which will shortly go into produc- 
tion, will be capable of raiding New 
York from a European base was men- 
tioned by Mr. Hudson Fysh, managing 
director of Qantas Empire Airways, Aus- 
tralia, in a recent address, entitled ‘‘ The 
Future is in the Air,’’ to the Constitu- 
tional Club at Brisbane. 

It had been estimated, he said, that 
the new He177, a four-engined bomber 
almost twice the weight of an Empire 
flying boat, could carry a’ 1,000 Ib. bomb 
load at 180 m.p.h. for 7,040 miles—and 


























the return trip between Brest and New 
York is 6,640 miles. For a range of 
3,200 miles, it could carry a 10,000 Ib. 
load at 286 m.p.h. 

Recent remarks by Mr. Roosevelt 
showed that he fully appreciated the 
possibilities. 


Pilots Only 


WEEK or two ago we announced 

that Alfred A. Knopf, a New York 
publisher, was offering a prize of $2,500 
for the best first-hand siory of flying ex 
periences by an American airman. 

Conditions were that he might be mili 
tary or civil, and his experiences might 
have been gained anywhere, but only 
American citizens were eligible. 

What was not made quite clear, how 
ever (and we mentioned this at the time), 
was whether the word ‘‘airman”™’ (or 
“‘aviator’’) confined the contest to 
pilots, or if other aircrew, such as ob 
servers, navigators, radio officers, air- 
gunners, and air-liner stewards, were also 
included. 

We now learn that the competition is 
limited to ‘‘any American citizen who 
holds a pilot’s licence—commercial, mili 
tary or private.’’ 


“What Kind of a People——?” 
“y HAT kind of a people do they 


think we are?’’ asked Mr 
Churchill in one of his inspiring speeches 
recently Well, here are two answers, 
neither of which the German gangsters 
will understand 
An R.A.F. pilot in Russia was noticed 
to be carrying a tiny white knitted 
bootee tucked into his flying-boot and 
was asked its significance by an English- 
speaking Russian comrade 
He explained that, in 
English knights carried their lady's 
favour in their helmets. He carried his 
in his flying boot; it belonged to his 
baby daughter 


olden days, 






















The other true story is about an 18- 
year-old Englishman who, having been 
refused admission to the R.A.F. at 
various recruiting offices, wrote to the 
Air Ministry to urge his plea. 

The fact was, you see, he’d had his 
right leg amputated two years ago, but, 
to quote from his own words, “‘I cannot 
see why it stops me from going as a rear- 
gunner—in fact, it disables me very 
little.’” 

No doubt the first incident would be 
mistaken by the Hun for an example of 
decadence, the second dismissed as mere 
stupidity—a psychological misinterpre- 
tation which is going to be just too bad 
for the Hun! 


ADVERTISED GOODS 


THE fact that goods made of raw 

materials in short supply owing to war 
conditions are advertised in this journal 
should not be taken as an indication that 
they are necessarily available for export 


Awards to New Zealand Airmen 


NEV ZEALANDERS serving with the 
i R.A.F. and the R.N.Z.A.F. won no 
fewer than 81 awards for gallantry dur- 
ing the year ending March 31st, 1941 

This is disclosed in the report for the 
year 1940-41 just issued by the New Zea 
land Air Department, and the analysis 
shows that of these awards, 62 were Dis 
tinguished Flying Crosses. The balance 
was made up of two bars to the D.F.( 
five Distinguished Flying Medals, three 
George Medals, eight Air Force Crosses, 
and one Croix de Guerre. 


Safe Flying in N.2Z. 
LSO in this report are some instruc- 
tive facts about civil flying in New 
Zealand during the year 1940-41, a com 
mendable aspect of which is the absence 
of any accident resulting in personal in 
jury 

Although 30 “‘A’’ licences were issued 
during the year, the total number cur 
rent on March 31st had, very naturally, 
fallen to 115 compared with the 477 cur 
rent on March 31st, 1940. On the other 
hand, ‘‘B’’ licences had only decreased 
by two in the same period, although no 
new ones were issued during 1940, the 
total number current on March just, 
1941, being 24 

Nevertheless, these 139 pilots, most of 
whom belonged to three clubs and two 
companies, flew nearly 2,500 hours dur 
ing the year under review with no more 
trouble than four very minor mishaps, 
two of which were perfectly successful 
forced landings. Of the other two, one 
pilot of a private machine landed slightly 
out of wind and collided gently with a 
haystack, while the other mishap was 
when an air-liner was “‘charged during 
take-off by a cattle beast.’’ 

This, the report says, caused minor 
damage to the wing, but it does not say 
what happened to _ the _ ill-advised 
animal! 


Youths evacuated to this country from 
Gibraltar have formed their own 
squadron of the Air Training Corps. 
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Correspondence 


The Editor does not hold himself responsible for the views expressed by correspondents. The names and addresses of the writers 
not necessarily for publication, mus! in all cases accompany letters 


STRAIN ENERGY 
Tabular Method of Calculation 


ITH reference to Mr. Parkinson’s interesting article on 
Strain Energy (Flight, December 25th, 1941), may I outline 
a useful tabular method which may be used to complete his 
second example, after having found the loads in each member 
due to the loads F and 5oolb. 
In Mr. Parkinson's table, should not the load in member Bt 
due to F be F, and due to 5oo0lb. be zero? 
Let nF = load in a member due to F, and let k = load ina 
member due to load of 5o0olb. 
Then total load in structure X(nF +R). 


Strain energy stored in each member 


— (nF. + k)*® i 2F2 Fi ke 
we ee (NE + RE = — (ne + 2nbR + R*) 
2AE 2AE } 2AM 
Total strain energy in structure ° 
2F2 4+ onFh 2\4 
5 L (m®?F2 + 2anFk + / 
2AE | 


From Castigliano’s Second Theorem the strain energy stored 
in the structure is a minimum. 
O 
2AE 

If A and E are constant throughout the structure then 
x (n*F + nk)L = O. 

or X(n*FL) = —X(nkL). 

The data may be tabulated thus:- 


nn > : CL (2n?F + 2nk) J 
Therefore, differentiating we get ei | 


Member | n n? k L | nkL 
AD 92 8464 | —1,070 53.9" | 53070 
DC —1.72 2.958 1,000 50.25" 86420 
BC 1.00 1.00 | - 58.3” - 

— 139490 





R. J. GOYNE 


CAMERA CURIOSITY 
Compur and Focal Plane Shutters 


"THE appearance of rotating airscrew blades when photo 

graphed from the front depends on the type of shutter 
itted to the camera. An interlens shutter, such as the Compur, 
will produce an equal blurring of all the blades, the amount of 
unsharpness varying directly with the exposure given, with 
the angular velocity of the airscrew and with the distance from 
the hub. 

With a focal plane shutter, usually found on expensive minia 
ture and on large press cameras, the picture depends not only 
on the factors mentioned above, but also on the direction of 
movement of the shutter slit relative to the movement of the 
object, and therefore indirectly on the position in which the 
camera is held. If the slit is vertical and moves from right to 
left, as in the Leica seen from the back, an airscrew blade 
going in the same direction, and therefore the opposite way on 
the image in the camera, will receive a much shorter effective 
exposure than the statiohary parts of the aircraft. The blade 
may therefore not register on the film, and if it does, will 
appear much narrower. With a slit moving from left to right, 
since the image will then travel with the moving slit, an 
adequate exposure results and the image of the blade on the 
film is broadened. 

Photographing a blade passing through the horizontal plane, 
the combination of the horizontal image and the vertical slit 
moving at right angles gives the curved results so often seen, 
for the actual velocity of the tip is much greater than that of 
the root, though, of course, the angular velocity is the same in 
all parts 

[he forward-leaning appearance in broadside-on photographs 
of rapidly moving racing cars is due to a horizontal slit moving 
downwards, the resulting distortion enhancing the pictorial 





effect of speed. Inversion of the Camera would cause the 
verticals to tilt backwards, giving an impression of retardation. 
A vertical slit moving horizontally will elongate or shorten the 
recorded image of the car, depending on whether the slit moves 
respectively with or against the image, as already described 

Airscrews seen from the side are a different matter. Objects 
moving to or from the camera can be given a much larger ex- 
posure to produce a certain degree of unsharpness than those 
moving across the view. Consequently, vertical blades will be 
sharp and horizontal blurred 

Complex minor secondary effects, common to all positions 
and views, are also due to lens aperture, width of the slit and 
the distance of the slit from the film. 

“SQUADRON-LEADER R.A.F.M.S,” 


Answer Without Arithmetic 


“T‘HE answer to the query of ‘‘ Puzzled Schoolboy ’’ as to 

why the propellers of aircraft in flight generally appear to 
be in the same position is’ surely very easily answered. The 
arithmetical reply by Norman S. Aston merely serves to cloud 
the issue. It may be dismissed as one of those familiar cases 
ot ‘‘ blinding by science’’—a hobby much too common, and 


béloved of stressmen and others who deal in figures to the 
extent of overdoing simple questions such as “' does it work, 
ind if so, how?’ 

Mr. Aston’s calculations are quite outside the case unless he 
postulates the type of camera shutter involved. Most speed 
pictures are taken with focal-plane shutters, a peculiarity of 
which is that although the exposure on any small strip across 
the plate may be extremely short, the total time during which 
the consecutive strips are being exposed is relatively long. A 
focal-plane shutter with non-adjustable spring tension is 
adjusted for speed by alteration of the width of the slit and 
may have a nominal range of from 7 to be sec. In either 
case the duration of the exposure process will be about the 
same; for the 7 sec. the whole width of the plate will be 
uncovered for that time, but for the yhg sec. an exceedingly 
narrow slit traverses the plate in 7% sec. so that at any one 
point light acts on the plate for only the nominal yy5 sec 

In photographing rapidly moving objects this type of shutter 
introduces severe but unavoidable distortion very familiar in 
pictures of cars at high speed photographed broadside on. The 
wheels are invariably elongated by the ‘‘top’’ of the tyre 
being some distance ahead of the point of contact with the 
ground. Most pictures are taken horizontally, and in this 
camera position the slit of the focal-plane shutter passes 
vertically downwards across the breadth of the plate, and as 
the image is inverted the point of contact of the wheel with 
the ground is exposed before the top of the wheel, which mean- 
while has travelled on, hence the distortion. 

In the case of airscrews (two-blade for simplicity) photo- 
graphed from more or less head-on viewpoints, the image of 
one blade is moving with the shutter slot and the other against 
it. The upshot is that in the horizontal position (or some- 
where near it) the former is particularly well exposed, while 
the latter passes the oppositely moving slit aperture so quickly 
as to be very much under-exposed. Generally, therefore, the 
peculiarities of the focal-plane shutter result in one sub- 
stantially horizontal blade being very distinctly recorded while 
the other may disappear altogether. Blades in vertical posi- 
tions are usually ‘‘chopped’’ by the shutter and may appear 
as rather broad blurs near the root. 

Photographs of the Autogiro in flight have presented some 
wonderful examples of the distortion introduced by focal-plane 
shutters. Diaphragm or ‘‘between-lens’’ shutters do not 
introduce these distortions, but they do not usually provide 
the necessary high speed for fast-moving objects; it is safe to 
say that 95 per cent. of published ‘‘ speed pictures’’ are taken 
with focal-plane shutters and much of the distortion (with which 
the ‘‘same position ™ propellor phenomenon is associated) has 
become accepted to the extent of being almost unnoticed 

DONALD H. SMITH. 


A number of letters have wnavoidably been held over owing @ 
considerations of space. 
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LORRAINE SQUADRON: A Free French bomber squadron which is co-operating with the R.A.F. in Libya. 
nosed Blenheims bear the double cross of Lorraine in addition to 
















FLIGHT 


Royal Air Force and Fleet Air Arm News 


THE King has been graciously pleased to 
approve the following awards in recognition 
of gallantry displayed in flying operations against 
the enemy :— 


DISTINGUISHED Fiyrinc Cross 
Sqn. Lar. I. 8. Popcer, R.A.A.F.—Since the 
war began Sqn. Ldr. Podger has participated in 
very many operational flights as captain of air 
craft. Sqn. Ldr. Podger has at all times shown 
great zeal. On one occasion he brought his air 
craft down to the sea and picked up 21 survivors 


from a ship's lifeboat On another occasion he 
fought an F. W. Condor aircraft and successfully 
defended one of our convoys. He has displayed 


outstanding qualities of leadership and command 

Fit. Lt. D. . Coxe (since reported missing). 
RA.F.V.R., No. 80 Squadron.—This officer par 
ticipated in an attack on enemy transport on 
the El-Adem-Acroma road one day in November 
1941, in which a large number of vehicles, tanks 
and mechanised transport were bombed and 
machine-gunned. The damage inflicted played a 
very large part in the blocking of the road. By 
his skill and leadership, Fit. Lt. Coke contributed 
materially to the success achieved 

In addition to the low flying machine-gunning 
operations which have beem carried out, Fit. Lt 
Coke has led the squadron with great success in 
air combat. During an engagement two days 
later, the squadron shared in the destruction of 
five Messerschmitt 109's. 

F/O. P. T. Cortox, R.A.F.V.R N 208 
Squadron.—One day in November, 1941, this officer 
carried out an extremely important reconnaissafice 
During the flight his aircraft was attacked by 
two Messerschmitt 109’s, but F/O. Cotton drove 
them off and flew on to complete his task. His 
skill, coolness and courage enabled him to obtain 
information of vital importance. 

F/O. F. Fiscner, R.A.A.F., No. 3 Squadron.— 
In November, 1941, this officer was returning 
alone from a patrol, a defect having arisen in 
the airscrew which caused the windscreen cof his 
aircraft to be completely covered with oil, when 
he saw a rce of nine Messerschmitt 109's about 
to machine gun aircraft on one of our forward 
landing grounds. 

Despite the handicap imposed by his lack of 
vision, F/O. Fischer engaged and destroyed one of 
the hostile aircraft and attacked three of the 
Others before he was compelled to abandon his 
Wn aircral By his skill and initiative, F/O 





and Announcements 


Fischer completely broke up the enemy attack 
thereby saving the aircraft based on the landing 
ground 

Act Fit. Lt. A. Spooner, R.A.F.V R., Special 
Flight, Luga.—One night in November, 1941, this 





Flight Sergeant Monica Shezall who 
was awarded the B.E.M. in the New 
- Year Honours. 


Their long- 
the R.A.F. roundels. 
officer was captaiz aircraft co-operating with 


our naval forces in the Ionian Sea Extremely 
unfavourable weather conditions prevailed, cloud 
being down almost to sea level But in spite ol 
this, Fit. Lt. Spooner carried out a search ex 
tending for some 300 miles of open sea 

Spooner succeeded in locating tw: 
onvoys, each consisting of a merchant vessel and 
a destroyer, and it was entirely due to his skill 
and persistence in the face of great odds that th« 
naval force was directed to the target and thus 


able t lestroy the convoys In October, 1941 
Fit. Lt. Spooner attacked an 8,000-ton enemy 
merchant vessel, setting it on fire Two nights 
later, he hadowed a convoy which was sub 


sequently attacked by our naval aircraft, and three 


merchant vessels were seriously damaged. During 
October and November this officer was successful 
in locating three enemy convoys and, as a result 
ol attacks by our aircraft several enemy ships 
were set on fire and others were damaged In 
the latest attack, which was on four ships, only 
one was to be seen the next day Throughout 


this officer has “displayed exceptional skill and 
determination 

Act. Sqn. Ldr. G. A. Brown, No. 71 (Eagk 
Squadron.— Sqn Ld Brown has been actively 
engaged in Fighter Command since the beginning 
of hostilities and has shown the highest devotion 





to duty over a long period. Within the last six 
months he has taken part in nine operationa! 
sorties over_occupied France, as ciose escort t 
bombers, and has proved himself an able leader and 
mm inspiration to his subordinates Sqn. Lar 


Brown has destroyed one enemy aircraft 
In addition to these duties he has taken part 
in the training of all three Eagle Squadrons, and 
has assisted in bringing them to a high state of 
perational éfficien 
Act. Sqn. Ldr. P. H. Way, R.A.F.O., No. 57 
z ! officer 





Squadron.— I nt this mas carried out 
27 bombir raids He has always pressed home 
hig attach th the utmost vigour both in 
adverse w mditions and in the face of 
intense en pposition, and has never abandoned 
1 missi As a flight commander Sqn. Ldr. Way 


has taken infinite care in the training and welfar« 
of his crews and has inspired them by his leader 


ship, cour i devotion to duty 

Act. Fit. Lt. C. A. Attpis, R.A.F.V.R., No. 144 
Squadron.—This officer has displayed great courage 
end determin n throughout the many missions 
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in which he has participated. A large number 
of his sorties have been carried out in severe 
weather conditions but, despite this, he has always 
made the greatest efforts to identify and attack 
his objective. 

Act. Fit. Lt. P. F. Dunnam, No. 
~—This officer has participated in attacks on a 
wide variety of important targets in Germany 
and occupied territory. Throughout, he has dis 
played “ great courage and leadership, often 
descending to low altitudes to ensure accuracy of 

mbing. d 

On two occasions, when acting as captain, his 
aircraft has been attacked by fighters, but in 
both instances the enemy was destroyed and the 
mission completed. Fit. Lt. Dunham has dis 
played great ability and devotfm to duty 
Although normally employed as an air observer, 
he has also acted as captain of aircraft 

Act. Fit. Lt. J. G. Kerry, R.A.F.V.R., No. 58 
Squadron.—This officer has proved himself to be 
an outstanding captain of aircraft. He has always 
pressed home his attacks despite enemy opposi 
tion. His exceptional keenness and strong sense 
of duty combined with unfailing gallantry have 
proved a source of encouragement to all. 

Act. Fit. Lt. C. E. 8. Patrrerson, R.A.F.V.R 
No. 114 Squadron.—This officer has participated 
in numerous sorties, including a daylight attack 
on the power station at Knapsack. Throughout, 
Fit. Lt. Patterson has displayed great zeal and 
devotion to duty and he has commanded his flight 
with thoroughness and efficiency. 

F/O. G. W. Leonarp, R.A.F.V.R., No. 50 
Squadron.—This officer has participated in numer 
ous operational sorties over Germany and German 
occupied territory. He is a determined rear gunner 
whose skill and grand team spirit have been most 
noteworthy. On one occasion, on the outward 
journey to attack Berlin, his aircraft was inter- 
cepted by an enemy fighter whilst crossing the 
Dutch coast. F/O. Leonard shot down the hostile 
aircraft before its pilot had even time to open 
fire, thus enabling his own pilot to fly on and 
complete the sortie successfully. 

F/O. I. D. Outve F.V.R., No. 106 Squad 
ron.—This officer's operational work has been 
marked by a steadiness and thoroughness which 
have enabled him to complete 29 successful raids 
over enemy territory On one occasion he skil 
fully flew his aircraft back to this country from 
the Danish coast with only one engine functioning 
His enthusiasm is well shown by the fact that 
earlier this year he participated in 12 consecutive 


218 Squadron. 





raids. He has never failed to complete his alloted 
tas 

P/O. N. J. Bennett, R.A.F.V.R., No. 102 
Squadron.—This officer has been engaged on opera 
tional flying for over a year He is a navigator 


of exceptional merit and has at all times shown 
the utmost determination to bomb his allotted 
target By careful planning with his captain be 





fore the operation an by ; skill during the 
flight, he has contributed materially to the success 
of the missix undertaken i is thoroughness and 


enthusiasm have set a fine example to his fellow 
observers 

F/O. R. E. R. Paramore, R.A.F.V.R., No. 106 
Squadron.—This officer has carried out many opera 
tional sorties as captain of aircraft and he has 
been consistently l completing his 


successful in 
allotted task He has participated in attacks on 


a number of most heavily defended targets, includ 
ing a low level attack on marshalling yards at 
Soest, a daylight raid on the Gneisenau at Brest 
and the power station at Gosnay In addition, 
F/O. Paramore has successfully completed mine 
laying missions off the enemy's coastline Te has 


displayed great courage and determination and 
set an excellent example. 

F/O. G. R. Scorer, R.A.F.V.R., No. 49 Squad 
ron.—This officer has participated in many opera 
tional attacks against important enemy targets; 
he has also carried out a number of mine-laying 
mission The majority of his flights were made 


in the role of captain, and on occasions he has 
acted as navigator Throughout, he has shown 
the greatest determination to reach and bomb his 
objective in any circumstances 

One night in August, 1941, he was captain of an 
aircraft detailed to carry out a low level attack 


on an enemy searchlight belt to facilitate the 
efforts of the main bombing attack. F/O. Scorer 
earried out machine gun and bombing attacks 


many search 
difficult 


extinguishing 
courag often in 


from a very low level, 
lights. His skill and 


flying conditions, in the face of the enemy have 
been most marked 
F/O. R,. V. Wurrenead.—This officer has carried 


out many reconnaissances and bombing raids He 
has shown perseverance and determination of a 
high order while his navigational skill has beer 
exceptional. He is untiring in his efforts and has 
consistently produced good results He has set a 
magnificent example 

Act. F/O. P. JoHuNsTON 
Squadron.—Throughout the 
in which he has participated, this officer has dis 
played a steadfast determination to reach and 
aitack his target and then to fly his aircraft 
safely back to base. In spite of many and varied 


R.A.F.V.R.. No. 35 
numerous operations 





odds he has shown marked ability t« 
operations to a successful conclusion 
sterling qualities and great devotion to duty he 


has set a fine example. 


P/O. 8. F. Beapman, R.A.F.V.R.. No. 144 


Squadron.—This officer is a most painstaking and 
courageous pilot. His willingness to undertake the 
more difficult tasks has been most marked, and 


undoubtedly his determination has contributed 
largely to the high measure of success obtained 
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Members of the 


Hlis keenness and enthusiasm have proved an in 
spiration to others. 

P/V. D. B. Hatcro, No. 138 Squadron.—This 
officer's work as air observer has been excellent 
while his skilful navigation has contributed largely 
to the many quccesstal missions in which he has 
participated His gallantry and devotion to duty 


are such that he has always evinced the utmost 
keenness to continue operational flying. 

P/O. N. 8. Mitver, R.A.F.V.R, No. 115 Squad 
ron.—Throughout the many sorties in which 





Miller has shown a h 
which has contributed 
good measure to the successes achieved. Or n 
occasion, his accurate navigation played a major 
role in the succcessful completion of a long-distance 


has participated, P/O 
standard of navigation 


sortie against an objective in Italy. His ability, 
determination and ae have been outstanding 

P/O. A. More, R.A.F R., No. 149 Squadron 

This officer has pea! outstanding ability as 
a navigator. His quiet confidence and dogged 
determination, whatever the odds, accurately to 
bomb his target have been exceptional On tw 


occasions, whilst half-way over the North Sea 





the outward journey, the air speed indicator h« 
came totally unserviceable. Despite bad weather 
conditions, P/O. More each time skilfully navi 

ed the aircraft to the objective, bombed it, and 





thea safely navigated the aircraft back to this 
country Throughout the numerous missions it 
which he has participated, his efforts have beefi 
worthy of the highest praise. 

P/O. D. NIcoLt, No. 61 Squadron.—This 


officer has participated in 
sorties and has at all times shown 


numerous operational 
himself to be 


a very reliable navigator whose keenness, courage 
and devotion to duty have been exemplary. Or 
one occasion after his pilot had been slight! 


wounded in the arm and temporarily blinded, P/O 
Nicoll gave him valuable assistance in setting the 
aircraft on its homeward course and afterwards 
n operating the hydraulic gear which resulted ir 
the aircraft being brought safelv to land 

?/0. B. J. Repmonp, R.A.F.V.R., No. 101 
Sqvadron.—This officer has carried out numerous 
attacks over enemy ar enemy-occupied territory 
within the past nine months. He has proved him 
self to be a capable and reliable captain of air 
invariably endeavouring to press home bis 
scks to the fullest. His determination and de 
tion to duty have set a good example. 
©. Roscor, R.A.F.V.R., No. 77 
Squadron.—This officer has participated in attacks 
mn many targets in Germany and the occupied 
territories and has always displayed great skill and 
judgment His determination to reach his objec 
tive and to attack. whatever the opposition, has 
en outstanding. He has shown great devotion t 
duty 

P/O. J. C. R. Hooper,—P/O. Hooper was the 
pilot of an aircraft detailed to carry out a recon 
naissance over the Benghazi area. He was dan 
gerously wounded in the ueck by A.A. fire 
temporarily paralysed and unable to speak. Sgt 
Page thereupon took over the dual control an 
flew the aircraft back to base Before reaching 
the airdrome, Sgt. Page asked the rest of the crew 
whether they preferred to escape by parachute or 





stay with the aircraft ; they all elected to stay 
P/O. Hooper was by now conscious but extremely 
weak; when asked whether he could manage t 


he shook the controls to indicate 
that he could Sgt. Page directed his pilot down 
and, despite poor visibility and a heavy dust 
storm, a safe landing was made 


land the aircraft 
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See 


Soviet Trade Union delegation to this country, being shown a 
Handley Page Halifax by Lt.-Col. Moore-Brabazon (Minister of Aircraft Production), 
Sir Walter Citrine (Secretary of the T.U.C.), and Mr. F. Handley Page. 
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Sgt. Broomfield has always shown the greatest 
@etermination to complete his allotted task what- 
ever the difficulties encoantered. His sxill as a 

t is shown by the fact that on two occasions 
has flown his aircraft back to this country 

and made a safe landing with one engine out o! 
getion. Throughout, Sgt. Broomfield has set a 
fine example of courage and devotion to duty. 

. P. Bunctark, No. 76 Squadron.—Sgt. Bun 

@ark has proved himself a most capable captain 
@ aircraft. His enthusiasm and keenness have 
"proved an inspiration to his crew, and his work 

always of the highest order 

Sgt. E. W. Buroess, No. 77 Squadron.—Sgt 

ess is a wireless operatorair gunner who has 
consistently good work. On many occasions 
skill has been the deciding factor in the sale 
nm of his aircraft to base. Sgt. Burgess has 
m devotion to duty of a high order in very 
ult conditions 
Sgt. K. E. Crowes, R.A.F.V.R., No. 1035 Squad- 
jon—This airman has participated in 26 raids, 
ly into Germany, as rear-gumner. He has 
yed high courage and devotion to duty 
ing one sortie his aircraft was attacked by an 
@memy fighter whose fire disabled the rear turret 
niics, but Sgt. Clowes continued to engage 
ool operating the turret by hand. On 
gnother occasion, when the turret electrical equip 
Ment failed, he would not agree to the mission 
Being abandoned, although the turret was un 
beated and the weather extremely cold. 

Sgt. y.. S. Donovan, RA.F.V.R.. No. 61 
Squadron.—This airmen pilot has taken part in 
raids on Kiel, Cologne, Hamburg, Dusseldorf and 
Brest, and has pressed home his attacks with great 
@etermination and courage. On several occasions 
whe came down to low altitudes in bad weather to 
locate and bomb his target. Sgt. Donovan has set 
a fine example of keenness and devotion te duty 

Sgt. S. FLetTcHerR, No. 78 Squadron.—This 
wireless operator-air gunner has shown exceptional 
skill and unfailing courage, which have inspired 
his crews with confidence. This has contributed 
much to the success of the sorties in which Sgt 
Fletcher has participated 

Sgt. W. G. Greprn, No. 115 Squadyon.—This 
airman has been employed as a first Siedlies opera 
tor on active operations for some months past 
Many of the missions in which he participated 
were carried out in the winter months in advers« 
conditions, but bv his exceptional skill he gained 
the complete confidence of his captain and crew 
On severe] occasions Sgt. Gilpin has shown re 
source in most trying circumstances and has assisted 
considerably in the safe return of his aircraft 
He has sct a fine example throughout 
Sgt. A. J. Grain, R.A.F.V.R.. No. 144 Squed 
ron.—As a navigator or as a pilot this sirman has 
taken part in raids on Mannheim, Hamburg. 
Cologne. Berlin and Brest. On one cecasion, when 
his aircraft was attacked by two enemy eircrait 
Sgt. Grain displayed great courage in navigating 
the aircraft back to base, although he had been 
wounded. On another occasion. when his aircraft 
Was again attacked by enemy fighters, one of the 
enemy aircraft was shot down and another was set 
on fire. Sgt. Grain has displayed great resource 
fulness antl courage in his work and shown con 
tinuous gallantry and devotion to duty 
Sgt. A. E Gray, No. 83 Squadron.—As a wire 
less operator-air gunner jhis airman has partici 
pated in attacks on Dusseflorf, Cologne. Berlin and 
Brest On one occasion he was the air gunner of 
an aircraft which attacked and tunk a small-sized 
enemy supply ship off the Frisien Islands On 
another occasion, when the navigator’s instruments 
were lost owing to enemy action. this airman 
brought the aircraft safely back to base. Sgt. Gray 
has proved himself to be an inspiration to all 
Sgt. A. -E. C. Grirrits, No. 114 Squadron.—This 
wireless operatorair gunner has participated in 
many operational sorties, some of which have been 
at night. He has performed some particularly fine 
work in driving off attacking aircraft, and, when 
ever possible, he has used his guns with good 
lect against ground targets. He has also shown 
skill and initiative as a wireless operator 

one occasion Sgt. Griffith repaired a broken 
lead in complete darkness, in pouring rain and 
with water a foot deep in the cockpit He was 
thus able to obtain vital wireless information which 
enabled his pilot to bring the aircraft safely t« 
base. His courage and efficiency are worthy of 
high praise 

Sgt. C. H. Harsorr, R.A.F.V.R., No. 61 Squad 
ron.—This airman has been employed as _ wireless 
Operator-air gunner on operational flying for sonte 
time. He quickly proved himself to be a most 
capable operstor, and has undoubtedly assisted ir 
the success of the missions in which he has par 
ticipated. His keenness. courage and devotion t 

ty have set an excellent example 

Sgt. J. R. T. Hazetton, No. 77 Seuadron.—An 
Operational captein of exceptional ability. who has 
had many hazardous experiences in sorties over 
‘Germany and the occupied territories. On three 
Cccasions Set. Hazelton has been the focus of the 
enemy's defences, being forced down to a low level 
where he maintsined a running fight at 200 feet 

© is a source of inspiration to other captains in 
his squadron 
Sgt. B. JouNson, R.A.F.V.R., No. 144 Squad 
ton.—This sirman, as captain of aircraft, has taken 
part in attacks on Kiel, Dusseldorf, Brest, Cologne. 
Hanover, Hambure and Mannheim, with complete 
success. Sgt. Johnson never hesitates to attack 
his target from a low altitude if bad weather con 
ditions are such as to make location difficult. Hi 
has displayed continuous gallantry and devotior 
to duty and has shown great coolness and courage 
in the face of the enemy 
Sgt. R. W. Keates, R.A.FV.R.. No. 61 Squad 
fon.—This airman has proved himself to he a most 
reliable wireless operator-air gunner. He has par- 
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ticipated in numerous sorties and ‘has displayed 
skill, courage and devotion to duty throughout 

Sgt. P. Kink, No. 226 Squadron.—This airman 
has been employed as wireless operator-air gufmer 
since before the war. He participated in operations 
in France when the war began and completed a 
number of sorties by both night and by day. 
During his last daylight sortie in France he shot 
down two attacking aircraft belore his own was 
shot down. Since his unit returned to this country 
Sgt. Kirk has carried out further daylight opera 
tional sorties. He has at all times shown an apti 
tude for operational flying, and his coolness and 
determination in the face of the enemy have set 
an inspiring example. 

t. L. Lang, No. 58 Squadron.—Sgt. Lane's 
work onj Operations has been magnificent The 
many successful results obtained by his crew 
have been largely due to his skill, epthusiasm 
and unfailing devotion to duty. 

4 ; Linacre, No. 83 Squadron.—This 
airman has carried out numerous attacks over 
enemy territory, including targets at Berlin, Essen 
Kiel and Mannheim. He has displayed great 
skill and determination as a pilot 

Sgt. R. H. Loncuorn, No. 88 Squadron.—One 
morning in September, 1941, this airman was the 
wireless operator-air gunner of the leading air 
craft of a section of three which attacked a: 
enemy tanker off the Belgian coast. Although the 
tanker was defended by nine armed ships, the 
attack was completely successful, though the air 
craft in which Sgt. Longhorn was flying received 
hits which damaged the aileron control an 
hydraulic gear. 

When leaving the target our aircraft were 
attacked by some 20 enemy fighters. Long 
horn was wounded im the knee and 
was wounded in the leg and thigh. Nevertheless, 
Sgt. Longhorn continued firing his guns, although 
his turret was out of action, and so materially 
assisted in fending off the enemy; his warning 
instructions to his pilot were also of the greatest 
assistance Throughout he displayed great fort 
tude, coolness and courage 

Sgt. R. N. P. Lurr, No 77 Squadro: Sgt 
Luff is a kees snd reliable observer who has 
navigated his aircraft successfully to various 
targets throughout German and enemy-occupied 
territory. He is particularly cool when over the 
target area. and his bombing proficiency has sct 
a high standard for his colleagues His courage 
and devotion to duty have been an asset to the 
squadron 





Set. S_ R. Mayston, No. 77 Squadron.—In Junc 
1941 Sgt Mayston was wireless operator-air 
gunner in an aircraft which was Scoot down in 
the sea when returning from an attack on Ger 
many. He remained at his post and through his 
efiorts four members of the crew were rescued 
three days later despite mist and fog His et 
thusiasm has not ahated by this experience, and 
be has. as ever. displayed the same cool courage 
and unfailing devotion to duty 

Sgt am * MOoNeEY R.A.F.V.R t 
Squadron.—This airman has parti uw 
numerous operational sorties against s 
most highly defended targets s 





he has shown exceptional accuracy while, as cap 
tain of aircraft, his ability and keenness have 
been clearly demonstrated. One night in August 
when flying to his target, Sgt. Mooney observed 
one of our bombers being attacked by two enemy 
aircraft whilst held in the searchlight beams 
Despite his heavy bomb load Igt Moor 
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descended to 4,000 feet and diverted attention 
to himself Not only did he evade subsequent 
fighter attacks, but inflicted damage to at least 
one of the enemy aircraft. Throughout he has 
displayed great courage and initiative. 

Sgt. R. Newman, No. 50 Squadron.—This air 
man has participated in many operational sorties 
as wireless operator-air gunner. Under the most 
adverse circumstances or when attacking highly 
defended targets, Sgt. Newman always displayed 
great coolness and excellent teamwork His con 
sistent devotion to duty has been most praise 
worthy 

Sgt. G. A. River, R.A.F.V.R., No. 83 Squadron 
—Sgt. Riley has always shown great determination 
te locate and attack the allotted target, on 
several occasions spending considerable time over 
the target in the face of enemy opposition, before 
dropping his bombs He has participated in 
attacks on Kiel, Cologne, Hamburg, Frankfort, 
Essen and Brest. His cheerful readiness to under- 
take any sorties and his keenness in operations 
have set an excellent example. 

Sgt. G. Rosson, No. 106 Squadron.—Sgt) Rob 
son has acted as navigator on over 50 raids 
against the enemy, including low level attacks 
on enemy mechanised units and troop concentra 
tions during the fightin in France 
Throughout he has shows outstanding 
and courage. 

Sgt. W. C. Samvet, No. 49 Squadron.—This 
airman has participated in many sorties on a 
number of whigh he has acted as navigator and 
more recently as captain He has at all times 
displayed great determination, and _ invariably 
presses home his attacks despite the fiercest oppo- 


ability 


sition. Throughout his skill, resolution and devo 
tion to duty have been worthy of the highest 
praise 


Sgt. W H. D. Srewarr, R.A A.F.. No. 149 
Squadron.—For some time this airman has been 
employed as captain of aircraft on operational 
flying Throughout he has displayed great 
thoroughness and determination in his attack 
against important enemy industrial targets, dock 
installations and shipping Trained under the 
Empire Air Training Scheme, Sgt. Stewart has 
proved himself to be an exceptionally skilful pi 

Sgt \. SUTCLIFFE N 150 Squadron.—This 
airman ned the squadron earlier this year, and, 
although he had been trained as a fighter pilot, 
it was soon apparept that he had the ability to 
become an excellent captain The numerous 
gorties in which he has participated, wherein a 
wide range of enemy targets have been attacked 
have been carried out in all kinds of weather 
conditions and often in the face of heavy enemy 
opposition Undeterred by any difficulty Sgt 
Sutcliffe has always carried out his tasks with 
efficiency and skill 

Set. R. D. Trevor-Roper N 50 Squadror 


This airman has been engaged or perational fi 

ing as wireless operatorair gunner for over a 
year Throughout he has rendered outstanding 
service and has often been largely responsible 
for the safe return of his aircraft when flying in 
severe weather conditions. In addition to his skill 
2s @ wireless operator Sgt. Trevor-Roper, is an 
excellent gunnery leader He has displayed ga 

lantry and devotion to duty in the performance of 


his duties 

Sgt. -R 8 TURNBULL R.C.A.F No 76 
Squadron.—Sgt. Turnbull is a reliable and con- 
scientious captain of aircraft and has displayed 
high courage and never-failing enthusiasm 





A D.H.84 ambulance of the Royal Australian Air Force flying over the Western 


Desert. 


It was deliberately shot down by Messerschmitts while on its way for- 


ward to collect urgent cases. 
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R. 8. How; Set. J. K ~% Sgt. A E. Hyder Green; Cpl. D. Huntington; A/C.l T Steerg 
Roll of Honour Sgt. T. Ingham Brown; J. E. Kehoe; Sgt L.A/C. H. K. Underdown. ; 
A. N. Kennedy; 8 Vv. G ‘Knighton; Sgt Ww. bi Previousty REPORTED Mupeure Now RePorTagy 
Casualty Communique No. 102 Large; oe , : . T. McNeill; Ser Prisoner oF War.—F/O . E. Canton * 
N this list Wing Cdr. A. McDonald Bowman, F. C. Maslen; Sg - © 2 8; Sgt. 
I ’ < r, is reported killed in action Miller; Sgt. J. H. } oody; Sg & nullonets ; é : ss 4 ; a 
This a — = © Ne 39 Squadron, R.A.F. Sgt. H. A. Newman; § A Norris; Set %. Royal Australian Air Force is 
and distinguished himself in the Middle East O'Neill; Sgt. W. F. Parso a | Sgt. L. Peaker ; Ne +s 
campaign. N. R. Peel; P/O. E. G. Poole; Sgt. ; Diep op Wounps or Injuries Receivep me 
The total number of casualties in the list is P/O R. M. S. Rutter; Sgt. H. Sell; ) AcTion.—P/O. C. G. Degenharat. 
255—but 96 of these are second entries, giving in Smith; Sgt. W. Smithson; P/O. J. R. Stideford; _Missina.—Sgt. R. J. Bell; Sgt. R O ora 
formation of casualties named in previous lists P/O. J. E. Sulman; Sgt. P C. De B. Summerton ; Fit. Lt. L Knowles; P/O. N. Lees; Sgt. D. ws 
Forty-two officers and men of the R.A.F. are Set. H. McG. Tanner; F/O. C. H. L. Tulloch; Il; Sgt. D. Moorey; P/O. W. G. Out hw ates 
reported killed in action—four only being named af ~ H. v. Wilgar-Robinson, = ai G. H. Roberts; Fit. Lt. J. H. Saundemy 
for the first time; 50 are missing. On active ser KILLED ON ACTIVE SERVICE (WHILE ENGAGED KILLED ON ACTIVE Service.—Sgt. B. W Buck. 
vice 30 airmen have been killed and the feared ON NON-OPERATIONAL F LYING DUTIES OR ON THE nell; P/O. R. W. Hutton 
loss of another 50 is confirmed GROUND THROUGH Enemy Action).—Sgt P. L _PREVIOUSLY RePorteD Mussinc, Bett 
mae Ankin; Sgt. H. Archer; Sgt R. G. Archer; P/V. KILLED oN AcTive Service, Now REPORTED, 
HE Air Ministry regret to announce the follow A. H. Barford; Fit. Sgt. T. A. Bates; P/O ae 8. 5 KILLED ON Active Service.—Sgt. R. L. Killen 
ing casualties on various dates The next Bazeley; Sgt. 8. J. Carberry; Sgt. R he "Carson: : 


ol-kin have been informed. A/C.2 E. Clark; Sgt. J. W Cornforth ; Fit. Lt ~ 2 ‘ 
4. MeD. Dunlop; Sgt. A. Grant; Sgt. N. Griffiths; Royal Canadian Air Force 
R | Ai F —_ Act. Fit. Lt. P, B. Hennessey; Sgt. R. F. Hough; - 
\oya IT orce Set 1. R. Jones; L.A A(C, E. HE. Jump; P/O m) M Peeviousty ReporTeD MuIssING, Believe 
. : , . _— "oc O ? 3.C.; Sgt. J. Mackey; Sgt. S. J. iller ; KILLED on Active Service, Now Presy 
nox AcaiNer” tHe ENEMY) “Wing OC Se af ‘eld: A. 3 / A, “gt Sg amy IN AcTion.—Sgt. F. J. Hart; Sgt. W. J. 
Mc.D. Bowman, D.F.C.; Grp. Capt. C. J. 8. Dear make - A. gt. G mith; Se artry : Mss : ; x 
love; Sgt. J. 8. McLaren; P/O. F. C. G. Wilson. eae ‘Snape Se og 3 Southall nS Sicks  L OUNDED on InsunED re Action.—¥/0. A. Ae 
, < : 3 a gt 
_ PREVIOUSLY REPORTED , MISSING, Pe _PrEviousty RePorTED MISSING, BELIEVED Missinc.—Sgt. F. G. 8. Fox; Sgt. J. L. Hendem 
KILLrp In AcTion, Now PRESL MED — m KILLED ON AcTive Service, Now PresuMED son; Sgt. W. E. Hovey; Sgt. E. M. Leftly: P/@ 
ACTION —Set R. > Sart a Bg eo KILLED on AcTive Service.—Sgt. H. W. Lee; B. G. McIver; Sgt. G. J. McKhool; Sgt. D. & 
Sgt. R. Cc. goa ot 9 .C rin Fit L.A/C. L. O. Nash; Sgt. R. J. Strickland Palethorpe; Sgt. O. F. Pickle 
pect: aon Edwardes Se OR eeanen: tea Previousty ReporTep Missinc, Now Pre KILLED ON ACTIVE SERVICE.—Sgt. H. W. Blacie 
WT. Heaney: Bet. G. WL. Matthews; Set. “Fi SUMED KILLED ON AcTivE Seavice.—A/C.1 F. J well; Sgt. R. A. Errington; Sgt. C. P. McLellang 
Morrie: Sat. ¥. W O'Brien: Sgt. K. W. Porter Boswell; A/C.1 A. R. Bullock; A/C.2 R. Butler; Sgt. A. H. Stack; Sgt. J. L. Yeo. 
sg ri Richards: P/O, W. K. Btoble: Gat. A’ L.A/C. D. ; A/C.2 J. F. Carr: Cpl. E. Chap Diep oF Wot NDS On INJURIES RECEIVED Of 
te . as : ; 56 ment A/C. E p. Chapmee: a D. J. Close; Active Service.—Sgt. E. B. Stephenson 
PrevioUsty ReporTeD Missinc, Now Pre 2 E. Connock; A/C.1 R. P. Croft; Cpl. N 
4 ; : Daren; A/C.2 J. E. Donnelly; L.A/C. R. V. P - Cee Se : 
yg rit Lt Re yn Agrion— Set. J G 4 Drower; A/C.2 D, Faram; L.A/C. G. F. Foulger: Royal Neu Zealand Air Force 
‘ct. R. C. H. Blatchford Set. . Act. Cpl. A. Fteeborn; A/C.2 L. R. Hambridge; 
J. F. Cheil; P/O. G. Collis, 1 ».2 K. Hammond; L.A/C. H. E, Hey; L.A/¢ PREVIOUSLY RepPorTFD MISSING, Belinvep 
Deane; Sgt. H. W. Francis; P/¢ *&F. Y . B. Jordan; C1 M. Joseph KILLED IN AcTiON Now PRESUMED KILLED @ 
a a ae wat ; <enward; Cpl. R. C n; A/C.2 W J AcTIon.—Sgt ». P. Dyer 
Oo. W G Green; Fit Set. W. M. Harris; a fe .1 A. Martin; G. Medland; PREVIOUSLY REPORTED Muisstnc, Now Pam 
Hawken; Act. Sqn, Ldr. R. Langebear . ; -- > 
McGowan: Set. 8 K. Milis: nn y 2 M chaelson ; J. Mitchell: SUMED KILLED IN ean - - K. M Haght 
A. K. ery. Act. Wing. Cdr. L. V. E. Petk ckells; L-A/C. J. BE. Oran; L.A/¢ “ef. A. D Sort; Se SS Sate :; 
Sat A. Plumb: Set G's, Snoddon ; . €.. LA * Popeio oe. S G — >. Ss ee eee 
Stone: P/O. W. T. Watkins, D.F.M tn ; L.A/C Singleton; A/C.2 E, Smith; ; ' —_ » _- ; 
WOUNDED oR Anau RED IN AcTION.—F A. Snell; A/O.1 N. Spurrier; A/O.1 J K tu pon Acsive Geavice—2/O 9. C. Baie 
Swadling ; 1 Swatton; A/C.2 H. Water 


K. W. J. Tarrant, DF : ~ 

MISSING, BELIEVED Rincon N ACTION.—Sgt house; A/C.2 T. W. Walker; A/C.2 R. W sO? fr » ‘ce 
W ~~ Sgt. K. F. Capper; § J.M.D po Webber: A/C.1 W. G Webster; Cpl. J. Wels! South \ Tican Air Force 
Set. H. Evans: Set. J. N. Fergus; Sqn. Ldr. L. M A/C.1 R Wwifites s " : : . . 
Gaunee. D.F.C.; P/O. J. B. Gower ; Sgt G. D. H Previous_y ReporTeED MISSING BELIEVED KILLED In Action.—Lt. P. A. Du Plessis 

3 ‘D: J. MacPherson; W/O. C. A. Saun KILLED ON Active Service. Now Reporrep WounpDep or InsureD tN AcTION.—Air Sgt 
. J. E. Speak; Set. G. H. Willis KILLED ON Active Service.—Sgt. A. Thompson O. Russell. 

MISSING Alexander; Sgt. L. J. Atkins WounpDepD or INJURED oN AcTIVE SERVICE Missinc.—Flit. Sgt. L. W. Balcomb; Lt. D. & 
Sgt. H. B Batchelor: 0. J. H. 8. Bebington; F/O. L. 8 Davies; P/O. E. Forbes idy; A igt. A. W, Conn; Air Sgt E. A. Fem 
Set. C. B. D. Bowden; Set. R. A. Bramley; Sgt Diep Of Wounps or INJuRIES RECEIVED oN tonby-Sn : R. S. Haines; Fl {= M 
R. Brown: §& K. J. Chapman; F/O. R. J Active Service.—Sget. A. C. Thompson . a Kilcommons; Capt. C Lieber 
Cooper; Sgt. G i, N. Dalley; Sgt. G. H. Dart Diep ON ACTIVE SERVICE —~A/C.2 D. H. Annetts; berg R. B. Palm; Air Sgt. C. F B Pappentusg 
nall; P/O. P. Eastman; Set. 8. G. T. Farman; A/C R. Arnell; A/C.1 C Baker: .2 F Lt. Reid; Lt. F. H. Roulston; Lt. J. D. K. Thomasg 
Sgt. R. B. Fielding; Sgt. C. P. Greenhill; P/O Boo . A/C.1 E. Clegg; L.A/C. E. A. Dawes; Lt. A. M. Vermeulen; Air Sgt. W. B. Wright 
D R. J. Harper; Act. Fit. Lt. T. B. Herd; Sgt A/C.2 J. Doncich; A/C.2 C. Gallivan; A/C.2 J KILLED on AcTIve Service.—W/0O. N.C. Hoare 
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“One of our aircraft failed to return,’’ From an etching by Roy Saunder 
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